195) 


IN the 
31 to 

ase of 
Mption 
6 tons 
Chief 

| sheet 
nakers 
and 


> 9.000 


low 


80 to 
305 to 


‘Tiday, 
esday, 


Vale 
> and 
its of 
fit on 
utory 

and 
years’ 
OXi- 

sub- 
ts at 
1, or 
rmer 
Tans- 
vhich 
vern- 

The 

,000 


linas 
t of 
‘port 
y of 
_ in- 
eyed 
the 


acti- 
280 
The 
over 
ring 
ates. 


and 






















“TRADE JOURNAL 


WITH WHICH IS INCORPORATED THE IRON AND STEEL TRADES JOURNAL 


éstablished 1902 




















Vol. 90 
CONTENTS 
PaGe 
Providing the Yard Stick ... 2 si es ... 409 Light Castings Scrap 
Iron and Steel Institute... ; ~ a .. 410 Increase of Capital 
Film Reviews _.. . 410 Contracts Open ... ose 
Increased Prices for “Cast-i -iron ‘Hollow- -ware .. 410 Scientific Instruments ‘and Apparates - 
Hardwere and Hollow-ware Trades ... .. 410 ‘Industry and the Budget 
Manufacture of Ingot Moulds for an ‘Indian Obituary 
Steelworks me es ree ack sits es . 411 Wills 
March Steel Output .. ‘ss ae Raw Material Markets 
Moulding and Casting im Schools ; re .. 417 News in Brief (Advert. Section) 
Ten-ton Ingot Moulds oe “as Personal (Advert. Section) ... , 
Intricate Castings from a Durable Loam Mould. 419 Forthcoming Events (Advert. Section) 
Restoration of Price Control _... » 425 aps 4a) © i ghiieess Geatiend 
Synthetic Resins as Foundry Sand Binders ... 425 U.S. Metal ontrols er eee 
Notes from the Branches ... 2 7 ak .. 426 Liverymen to Visit the Midiands (Advert. Section 


PUBLISHED WEEKLY: Single Copy, 9d. By Post iid. Annual Subscription, Home 40s., 
49, Wellington Street, London, W.C.2. "Phone: Temple Bar 3951 (Private Branch Exchange) Grams: “Zacatecas, Rand, London” 


Thursday, April 19, 1951 







Abroad 45s. (Prepaid). 





Providing the Yardstick 


Last week we printed a long letter from Mr. John 
W. Bolton, the eminent American metallurgist which 
attacks Mr. Lissell’s conclusions as set out in the 
Paper he gave to the Buxton Conference of the 
Institute of British Foundrymen. We think some 
misunderstanding has arisen on account of the title 
of the Paper which was “ Testing the Metal or 
Testing the Casting”. We base this on Mr. Lissell’s 
statement in the discussion that “in Sweden they 
had started from the point of view. that they were 
for the moment only going to test the iron; they 
were not concerned with the properties of the cast- 
ings unless they had a statistical relationship be- 
tween metal and castings.” We cannot help but 
believe that Mr. Bolton has missed this statement. 
Surely as a long-term policy the determination of 
the actual service potentialities of a casting by statis- 
tical means should be worth while. 

The position in this country is that the various 
service departments continue to issue their own 
private specifications, when those of the B.S.I. are 
in all probability more suitable at any rate for the 
metal itself. The existence of these bastard speci- 
fications may be due to the existence of an alloy 
which shows superior test-bar strengths, but in truth 
is such as to yield poorer properties in the actual 
casting. Tensile test-bars themselves are deceptive 
little affairs. Though required only to give data 
on the: actual metal, they may on the British type 
—two inches or so long—show up the properties of 
the weakest spot of metal along the gauge length, 
whereas the Swedish type cuts out this variable to a 









































large extent, by the provision of neck on a quite 
short test-piece. Which of the two is the better 
evaluation of the actual metal? Soundness of test- 
bars is so important that too much care cannot be 
given either to their design or production. 

Mr. Bolton is undoubtedly right in his insistence 
on service tests as being the most important of all 
factors for evaluation of the casting, but only time 
and experience can provide these. In this con- 
nection it is interesting to note that it has been 
the advertising departments of the foundries and 
their trade groups rather than the scientific staff 
which have been foremost in providing data. The 
claims made for machinability, corrosion, chemical 
and heat-resistance have been given much more 
prominence by the publicity experts than the labora- 
tories. Moreover, such claims rarely exaggerate, as 
their sponsors value repeat orders as much as new 
business. It is matter of some interest that such 
attention should be paid to tensile tests for cast iron, 
because in actual practice the alloy has seldom to 
withstand the type of stress implicated. Compression, 
shock, and bursting, the last one being a combination 
of a number of stresses are the normal ones encoun- 
tered. In other cases, the suitability of the surface 
for taking a protective coating is a paramount 
factor, as of course is machinability. Still, it is in the 
actual foundry where specifications have to be met 
and the work of Lissell and Bolton and so many in 
the same field has for its ultimate end the provision 
of universally accepted yardsticks so designed as to 
aid the production of Saville Row castings. 
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Iron and Steel Institute 


Annual General Meeting 


The Annual General Meeting of the Iron and Steel 
Institute will be held in the Institute’s offices, 4, Gros- 
venor Gardens, London, S.W.1, on Wednesday, Thurs- 
day and Friday, May 30 and 31 and June 1, 1951. A 
buffet luncheon (tickets 6s. each) will be available 
in the library on the Wednesday and Thursday, and 
there will be an interval during each morning tor light 
refreshments (no charge). A members’ dinner (tickets 
£1 5s. Od. each) will be held at the Dorchester Hotel, 
Park Lane, London, W.1, on Wednesday, May 30, at 
7 for 7.30 p.m. Members and their guests are requested 
to use the ballroom entrance (dress: evening dress ; 
decorations will be worn), 


Programme 





Wednesday, May 30. 

10.0 to 11.0 a.m.: Formal business; election of 
members; presentation of Report of Council and State- 
ment of Accounts for 1950; announcement of the 
award of the Bessemer Medal for 1951 to Mr. Benjamin 
Fairless; presentation of the Sir Robert Hadfield Medal 
for 1951 to Mr. William Barr; presentation of -an 
Andrew Carnegie Silver Medal for 1950 to Mr. A. B. 
Winterbottom; presentation of the Williams Prize for 
1950 to Mr. T. H. Harris and Mr. W. H. Everard; 
presentation of the Ablett Prize for 1950 to Mr. D. A. 
Wise and Dr. L. N. Bramley, and induction of the new 
president, Mr. Richard Mather. 

11.0 to 11.45 a.m.: Presidential address. 

11.45 a.m. to 12 noon: Interval. 

12 noon to 1.15 p.m.: Discussion on:— 

“The Present Position of the Converter Process.— 
Economic Comparison with other Steelmaking Pro- 
cesses,” by B. Matuschka. 

1.15 to 2.30 p.m.: Buffet luncheon in the library. 

230 to 5.0 p.m.: Presentation of films by Dr. J. B. 
Austin on: “Study of the Zone in Front of a Blast- 
furnace Tuyere by Means of High-speed Motion Pic- 
tures and Models.” Discussion on:—* Significance of 
Equilibrium and of Reaction Rate in the Blast-furnace 
Process,” by J. B. Austin. 

7.0 for 7.30 p.m.: Members’ dinner at the Dorchester 
Hotel, Park Lane, London, W.1. 

Thursday, May 31. 

10.0 am. to 1.15 p.m.: Joint discussion on:— 
“Aspects of the Blast-furnace Situation in the U.S.A.,” 
by Owen R. Rice. “Evolution of the All-carbon Blast- 
furnace,” by J. H. Chesters, G. D. Elliot and J. 
Mackenzie, and “ Radio-active Indicators for Blast- 
furnace Refractory Wear,” by E. W. Voice. 

(11.30 a.m. to 12 noon: Interval.) 

1.15 to 2.30 p.m.: Buffet luncheon in the library. 

2.30 to 5.0 p.m.: Joint Discussion on:— 

“The Smidth Agglomerating Kiln—Plant and Prac- 
tice at East Moors Works, Cardiff,” by W. E. Simons; 
“ Sinter Making at Appleby-Frodingham,” by G. D. 
Elliot and N. D. Macdonald; “Investigation of the 
Effects of Controlled Variables on Sinter Quality. 
Part I1—Development of Experimental Sinter Plant and 
Preliminary Results using Northants Ore,” by E. W. 
Voice, C. Lang and P. K. Gledhill; “The Sintering 
of Northamptonshire Iron Ore.—A Production-plant 
‘Study of Factors Affecting Sinter Quality,” by D. W. 
Gillings, E. W. Voice, C. Lang and P. K. Gledhill. 
Friday, June 1. 

10.0 a.m. to 1.0 p.m.: Joint discussion on:—* Full- 
scale Blast-furnace Trials,” by J. A. Bond and T. 
Sanderson, and “ Distribution of Materials in the Blast- 
furnace. Part II]—Further Factors Influencing the 
‘Distribution of Solids in the Blast-furnace,” by R. Wild. 
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Film Review 


GREAT NAMES 

This is, if the reviewer is not at fault, the fourth 
film produced for F. H. Lloyd & Company, Limited 
of James Bridge Steel Works, Wednesbury, Staffs, by 
the Big-Six concern (Mr. Edward Cook). Progressively 
and rightly, there has been greater stress laid on blatant 
advertising. This is probably due to their success over- 
seas. The commentary—made by Lionel Marsden 
who has a pleasing voice and is devoid of mannerisms 
—is to be translated into Turkish (for showing at 
their forthcoming trade fair), French, Spanish and 
Portuguese, The scheme of the film is first to show 
something of the foundry (stressing in this case “ size ”) 
and then to illustrate the use of steel castings in the 
manufacture of agricultural, excavating and cement- 
making plant and !ocomotives. These are the produc- 
tions of internationally-known firms. Curiously enough. 
no small castings. such as colliery-tub wheels, were 
included, perhaps because their users could not be in- 
cluded under the title of “Great Names.” The film 
finishes rather abruptly and the reviewer suggests that 
a series of “ flash-backs ” to the major items illustrated 
would have rounded-off the film to its advantage. The 
level of photography and the general production is 
distinctly good and enhances the high reputation 
achieved by the Lloyd-Cook co-operation. 


Increased Prices for Cast-iron 
Hollow-ware 


The Board of Trade, in consultation with the Central 
Price Regulation Committee have made the General 
Hollow-ware (Maximum Prices) (Amendment No. 4) 
Order, 1951. 

This Order further amends the General Hollow-ware 
(Maximum Prices) Order, 1949, as amended by omitting 
the first schedule, which laid down manufacturers’ 
cash maximum prices for specified descriptions of cast- 
iron hollow-ware, and fixing as maximum prices those 
charged by manufacturers during the “ basic period ” 
(June to July, 1949) together with an increase of 224 per 
cent., in the case of cast-iron hollow-ware with tinned 
interior finish, and of 10 per cent., in the case of cast- 
iron hollow-ware: with black, barffed or enamelled 
interior finish. These increases, which are the first since 
the end of 1947, have been granted at the request of 
the manufacturers to take account of the increased 
cost of tin and other raw materials. 

The Order comes into operation on April 23 and 
copies are available from H.M. Stationery Office. 





Hardware and Hollow-ware Trades 


A preliminary report, based on the 1948 Census of 
Production, gives the value of production (gross output) 
in the hardware, hollow-ware, metal furniture, and 
sheet-metal trades in 1948 as £173,728,000, against 
£52,812,000 in 1937. The average number of persons 
employed was 168,435 in 1948 and 124,168 in 1937. 

There were 1,898 establishments engaged in these 
trades in 1948. 





THE END of 1950 saw Tyneside shipbuilding and 
engineering undertakings well placed for a considerable 
time ahead, states the annual report of the Newcastle- 
upon-Tyne and Gateshead Incorporated Chamber of 
Commerce, but the future position of some of the lighter 
industries is rather uncertain owing to the shortage of 
non-ferrous metals. 





APRI| 


The . 
neces: 
What 








i} 
i] 


1 "39S & 


Ll 


—r ve so wee 6 





APRIL 19, 1951 


Manufacture of Ing 
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ot Moulds for an 


Indian Steelworks 
By V. M. McGowan 


The Author, without previous personal experience of jngot-mould manufacture, was faced with the 

necessity for instituting a system for their quantity production in a large jobbing foundry in India. 

What follows is a record of the method by which the job was tackled at the outset and of the layout and 
equipment developed. 


THE PROBLEM OF MAKING and casting ingot moulds 
successfully for the steelworks is one that has 
occupied the minds of many foundrymen over a 
long period. The Author cannot hope to add much 
to the great store of technical literature that already 
exists, but he would at the outset like to record his 
debt to literature on the subject. There are to-day 
many men recognised as experts in this particular 
field of foundry work, with many years of experi- 
ence and each with his own theories about method. 

Having read much of what these experts had 
written, the Author was left with the impression 
that here was a job that as a general foundryman he 
had no right to tackle. In point of fact, however, 
there was no choice in the matter. The steel plant 
was in the course of erection and ingot moulds were 
necessary to the successful operation of that plant. 
They had to be made and the Author’s foundry 
had to make them! 

Moulds of this description had yet to be designed 
and cast and production started as soon as possible. 
Added to the fact that it was a job never tackled 
before, the foundry was faced with the lack of 
skilled and experienced labour. 


Casting Problems 


So far as could be gathered beforé starting on the 
job, the greatest cause of mould failure at the steel- 
works was that the moulds cracked after a very 
short life. One cause of this cracking was said to 
be the effect of casting strain on the casting after 
pouring in the foundry. This may be so in a great 
number of cases, but many failures have been seen 
that were caused by strains set up in the mould in 
the steelworks that had nothing whatever to do with 
the foundry, but for which the foundry, as usual, 
had to take the blame. However, it was argued 
that if this casting strain, caused by the casting con- 
tracting on the core after pouring, could be 
eliminated much of the trouble would disappear and 
the mould when in use could be expected to last 
longer. The great problem was to eliminate this 
tendency to strain. The solution was at once 
apparent: to release the core and so stop it from 
binding the contracting casting. How this was 
accomplished will be, explained later in this Paper. 

The second great problem was to get the correct 
composition and casting temperatures. It seemed 
to be the accepted practice to use hematite irons for 


_* Paper presented to the South African Bramch of the 
Institute of British Foundrymen. 


the making of ingot moulds, but hematite irons were 
not procurable unless imported at a prohibitive 
price, so that the problem was to make a successful 
job without. Cgsting temperatures would of 
necessity be a matter of experiment and close con- 
trol until the founders had accumulated sufficient 
data to enable them to lay down strict rules to work 
to. Once the temperature range was established it 
could then be adhered to in all future castings. 

The requirements of the steelworks made it 
essential that a minimum of four moulds were cast 
per day in the foundry, and as this was likely to be 
exceeded at a moment’s notice sufficient plant was 
made to cope with six moulds. In describing the 
plant which was designed for the work and the 
methods adopted, it should be borne in mind that 
it was made to suit local conditions. Also, a highly 
specialised job was being undertaken by men who 
had no actual experience of this class of work and 
by labourers who did not have the slightest idea of 
what an ingot mould would look like. The plant 
had to be so designed that it would be understood 
and worked by those who were illiterate and had 
to have things explained to them in words of one or 
two syllables. With these difficulties in mind it will 
be clear why the Author went to such pains to make 
plant which, at first sight, might appear elaborate, 
but which worked well in practice. 


Ramming of Moulds 


There seems to be much difference of opinion 
between makers as to the best way to ram moulds 
for these jobs. Some advocate the jar-ramming 
machine as the only possible method, others think 
ramming mould and core at the same time is the 
better way, and still others ram the mould and core 
separately. ‘ 

As there was no jolt machine large enough, the 
question of machine moulding did not enter. It 
only had to be decided whether to ram up the mould 
and core at the same time or separately. In the end 
it was decided to make pattern and core-box separ- 
ately and it:was here that an individual note in the 
design of the plant was struck and a departure made 
from the orthodox method, though not without 
misgivings. 

The governing influence throughout the designing 
of the plant was that, if possible, all casting strain 
must be eliminated from the ingot mould to allow 
it to contract as much and as freely as it could. As 
before stated, the supply of labour also had a great 
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Fic. 1.—Simple Coremaking Plant; no Bottom 
Boxes are used. The Cores are made on a Core- 
plate which also serves as Bottom-box. After 
the Core-bar has been given a coat of Clay- 
wash, it is lowered into a Pit, with the Corebox 
and the rest of the Assembly, for Ramming. 


bearing on the finished design of plant, as most of 
the workers had had experience of vertical pipe- 
making plant, described by Mr. Handley in his 
Paper on pipe-casting methods.* It was thought 
that if a plant following the same principle could 
be designed it would be easier for the men to 
handle. The main object, however, was to eliminate 
the casting strain on the mould. So far as is known 
the plant is (or was) entirely original and, in spite 
of gloomy prognostications, worked well and is 
giving good service. 


Core-making 


In describing the plant, commencement will be 
made with core-making. Explained in writing it may 
seem elaborate; in reality it is extremely simple. No 
bottom boxes (i.e., drags) are used; the cores are 
made on a core-plate which is also the bottom box. 
The whole set-up for the core comprises three main 
pieces in all: first there is the bottom-plate, which 
is mounted on four stools to raise it from the 
ground. This plate is recessed to a depth of 14 in. 
and this recess when rammed up forms the drag of 
the mould. In the centre of the plate is a tapered 
hole through which the core-bar proper passes and 
locates itself on this taper. Attached to the core-bar 
is a retaining plate which spans the main-plate and 
this in turn is pinned to the main-plate by two 
countersunk cotters. The whole forms a perfectly 
rigid core-bar plus bottom or drag box. 

Fig. 1 reveals the simplicity and effectiveness of 
the plant. The usual vent holes are, of course, Pro- 





iain Straight Cast-i -iron Pipes,” we I. L. ‘Handley, Founpay 
Trape JOURNAL, March 15, 1951. 
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vided in the core-bar, as in any hollow bar used in 
the foundry, and were cast. in when the bar was 
made. The reason for having the bar loose on the 
bottom plate is so that it may be dropped away 
from the casting and so obviate any tendency for 
the ingot mould to bind on the core. The taper of 
the bar and the height of the stools supporting the 
plate are such that when the bar is dropped, which 
process will be explained later, there is about one in. 
clearance all the way round the casting, to allow for 
contraction. This is in excess of requirements, of 
course, but it does make sure that there is no chance 
of any strain being set up with its attendant bad 
after effects at the steelworks. It also provided the 
founders with a much-needed insurance that they 
could not be held at fault if the moulds did crack 
when in use. 


When the core-bar is assembled (taking about five 
to ten min. in all) one run of j in. straw rope is 
bound round the bar to joint level. This run of 
rope was not put on the first core made and great 
difficulty was experienced in getting the core-bar 
to drop after casting. With the one thickness of 
rope on the bar this difficulty vanished; in fact, 
it usually only requires the cotter pins to be released 
before the bar drops away and comes down with 
its own weight. 


Having wound the rope on the bar it is 
given a coat of clay-wash and is then ready for 
the coremaker to ram up. The stool, complete with 
bar, is lowered into a pit for ramming and the 
core-box is lowered over the lot. It is made in a 


pit for ease of ramming and the pit is of such a 


depth as to bring the whole assembly to floor 
level. 





Fic. 2.—A Pit ensures Ease of Ramming, being of 
such a Depth as to bring the Whole Assembly 
to Floor Level. 
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This is shown in Fig. 2. The core-box is made 
of cast iron in four pieces from a quarter pattern. 
The joints are machined and corners mitred but the 
walls are ground with an ordinary hand grinder 
to give the required finish. No other core irons 
are used except for a very light one near the top. 
This light iron is made as the three sides of a 
square to allow for easy contraction of the casting, 
again with a view to eliminating casting strain. 


Moulding-box Location 


A word may be said here about methods adopted 
for locating core-box, moulding boxes, etc., to ensure 
accurate jointing. It will be seen from the photo- 
graphs that the boxes are made square, or as nearly 
so as possib'e. In all, 12 sets of boxes were made, 
and to get all of them exactly the same would 
have been not only difficult and costly, but was 
thought to be unnecessary. Yet if they were to 
be interchangeable they had to have some common 
locating feature. It was therefore decided to have 
all corners machined to a diameter and that this 
diameter would be common to all locating points. 
This greatly simplified the work of fitting and made 
the locating fool-proof for, in addition to the dia- 
meter at the corners, two pin holes were drilled on 
the centre line. This might seem an added luxury 
but as the boxes were expected to last for many 
years it was well to have them absolutely fool- 
proof. The same jig was used for drilling the 
bottom-plate, core-box, moulding-box, etc., so that 
every part of the plant was interchangeable. 


Mould Production 
The pattern, like the core-box, is of cast iron 
and is mounted on a plate corresponding in all 
particulars to the bottom-plate on which the core- 
box is mounted for ramming up except of course, 
that the pattern-plate has no recess. The whole 





Fic. 3.—Final Ramming in Progress; a Light Core Iron 
is used near the Top to allow for easy contraction 
of the Casting. 
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Fic. 4—To Dry the Moulds a Gantry was built 
from Scrap Railway Lines. 


set-up (the plate with the pattern mounted) is placed 
in the same pit as the core is rammed in, but 
the plate is anchored to weights sunk well below 
it; otherwise when the mould is being stripped 
from the pattern there is the danger that the whole 
would lift up. Substantial weight is required 
to hold the pattern-plate solid when stripping the 
box. A stripping plate is used to ensure a clean 
lift and 3 in. is left on the length of the pattern 
to allow for this. The stripping plate itself is made 
from 3 in. mild-steel plate and is fitted to the 
bottom of the moulding box by means of counter- 
sunk bolts. The lifting lugs on the casting are 
worked from loose pieces on the pattern mould on 
completion of the ramming operation. 


Drying and Closing 

The mould tops are flat and are rammed on a 
flat plate, these plates being drilled with the same 
jig as the other parts of the moulding box etc., 
are therefore also interchangeable. 

The cores and the moulds require little, if any, 
finishing if they are rammed properly. In fact, 
any core that would require patching or making 
up in any way is rejected at once, as it is found 
that more often than not a core that had been 
patched produces a poor casting and, as the core 
of such castings has to come out perfectly smooth, 
a patched core usually means a scrapped ingot 
mould. All moulds and cores are blacked in the 
green state and no repairing or blacking is done 
after drying. 

The foundry is fortunate in that it has a plentiful 
supply of coke-oven gas and this fact is taken every 
advantage of when considering how those moulds 
and cores are to be dried. To dry the moulds, 
a gantry was built from scrap railway lines and 
the boxes were lowered on to them as will be 


¢ 









Fic. 5.—Large Vertical Stoves are used for Drying 
the Cores. Fired by Coke-oven Gas, they are 
Sunk in the Floor to about Half their Depth and 
the Cores are lowered in from the Top. Each 
Stove is divided into Three Compartments, so that 
Cores can be Dried in Cycles. Four Cores are 
accommodated by each Stove. 


clearly seen from Fig. 4. Under each box is placed 
a burner and the gas is ignited. The top part is 
placed on the top of the mould leaving a 3 in. gap. 

This method of drying was found to be very 
satisfactory and efficient. It may be stated, how- 
ever, that at no time is a mould dried all the way 
through, but only for about 2 in. back. This may 
sound dangerous to some, but it is perfectly safe 
and never has there been any trouble with scabs, 
blows, etc., and the castings stripped perfectly clean 
and free from defects. 

There were in the foundry large vertical stoves 
fired by coke-oven gas and those were utilised for 
the drying of the cores. They were sunk in the 
floor to about half their depth and the cores were 
lowered in from the top; the stove was divided into 
three compartments and this allowed for cores to 
be dried in cycles, each stove holding four cores. 
so that while one section was being loaded one 
was firing and the other could be unloaded. 

Some idea of these stoves will be gained from 
Fig. 5. Fig. 6 shows the core ready for closing 
and Fig. 7 the completed, mould. 

The dried moulds and cores are closed in a pit and 
to make sure that they are set down plumb and so 
prevent any danger of metal wash on the sides of the 
core or mould, large plates were made and bedded 
level on the floor of the casting pit. The cores, 
which it will be remembered also include the drag 
of the mould, on being drawn from the stove, are 
lowered on to those plates. The pit, incidentally, 
was made to accommodate four complete moulds 
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for casting together. The moulds are lowered 
over the core and the top is put on. The whole 
operation from start to finish takes about 20 min., 
thanks to the well-fitting boxes. Having ail joints 
machined and jig drilled prevents any difficulty in 
assembling. It is essential that all joint faces be 
machined, as this prevents any tendency to flash. 
This is most important as a thick flash would be 
likely to shorten the life of the mould considerably, 


Running Methods 


With the top-part closed, the runner boxes, which 
were also made for the job and so designed as to 
hold the minimum sand and metal, are made up 
and the job is ready for casting. 


It may be noted here as a point of interest that 
the return scrap from heads, runners, etc., is very 
low, being in the region of from 7 to 8 per cent., 
giving a casting yield of about 92 per cent. of metal 
poured. Considering the type of work, this is very 
good and would compare well with other methods 
of manufacture. 


Several types and methods of running were tried 
out with varying success until finally it was found 
that four drop runners of 14 in. dia. each, placed 
one on each side of the mould, gave the best and 
Most consistent results. Everyone will not agree 


with this, but this method proved its value in this 
practical set-up and, from careful records taken of 
the first three hundred moulds cast, not one was lost 
which could be blamed on the method of running. 
Indeed, only one casting was lost from the first 





Fic. 6.—Typical Ingot-mould Core ready for 
Closing. After Casting, 9 to 10 hrs. is Allowed 
to Elapse before Stripping.’ The Boxes are laid 
Flat and Opened along Two Opposite Corners 
on the Joint; the Casting, complete with Sand, is 
Lifted out as a Unit. 
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Fic. 7—Closed Completed Mould Ready for Casting. 


three hundred and that because the core cracked 
and left a bad mark in the inside of the casting, 
rendering it useless for its purpose. 
Casting 

The first two castings made were poured at a 
temperature which was recommended by the steel- 
works, i.e., 1,180 deg. C., but this was not satis- 
factory and a badly-lapped mark was found in the 
inside of the mould opposite the lifting lugs. 
It seemed that this was caused by the fact 
that when the metal rose in the mould to the level 
of the lifting lugs, there would be a short pause 


Fic. 8.—The Casting is left for about 40 hrs. before 
Final Stripping, by which Time it is almost Cold. 
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Fic. 9.—The Castings usually Strip Cleanly, and 
very little Fettling is Required. This is Attributed 
in Large Measure to the Accuracy of the 
Machined Joints of the Boxes used. 


until such time as the lugs had been filled. The 
metal, being too cold, could not recover and this 
caused what was, in effect, a cold shut. 

The casting temperature was, therefore, raised to 
1,220 deg. C. and this mark at once disappeared. 
Since then, untfl the time the Author left the firm, 
no less than 2,000 ingot moulds had been cast and 
at no time did the cold lap return, which seems 
ample proof that the casting temperature was 
altered in the correct manner. 





Fic. 10.—Typical Ingot Moulds Made in the 
Indian Foundry, shown after Stripping. 


* 
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Manufacture of Ingot Moulds for an Indian 
Steelworks 


Another factor that governed the use of this tem- 
perature was that higher temperatures caused a ten- 
dency to a draw at the region of the lifting lugs. 
There is no doubt that there is always a draw of 


greater or less degree at this point, but a casting . 


temperature of 1,220 deg. C. seems to give the best 
results all round. Metal coming from the cupola 
is allowed to stand in the ladle until such time as the 
correct casting temperature is reached, this being 
checked on a disappearing-filament type of pyro- 
meter. 

One hour after casting—by which time the straw 
rope on the core-bar has burned—the cotter pins 
holding the core-bar in position are knocked out 
and the bar allowed to drop on to a bed of sand 
under the box. There being no other core irons 
in the core except the light three-sided one at the 
top, the casting is free to contract as much as it 
cares to. It is claimed that this method of releasing 
the core entirely eliminates any casting strain likely 
to be set up if the casting were to contract on to a 
more-or-less solid core-bar assembly. 


Metal 


It would seem to be the usual practice among 
makers of ingot moulds to use a hematite iron. 
None was available. Even if the life of the mould 
were a little impaired because of the lack of hematite 
-it would still prove cheaper to use straight iron, 
which was made on the site. The irons used were 
mixed to give a final composition as follows :— 
T.C, 3.2; Si, 1.7 to 1.8; Mn, 0.68 to’0.75; P, 0.28 to 
0.32; S, 0.07 to 0.08; G.C, 2.9 per cent. 

Some moulds were cast with a very high Mn (in 
the region of 1.5 to 1.8 per cent.) as a trial to 
ascertain if they would give a greater life in service, 
but so far as is recollected they showed no marked 
improvement in use. Cupola charges were made up 


of 50 per cent. pig and 50 per cent. scrap, no steel 
being used. 


Stripping 


After casting, 9 to 10 hrs. is allowed to elapse 
before stripping commences. The boxes are laid flat 
and opened along two opposite corners on the joint 
and the casting, complete with sand, is lifted out 
as a unit (Fig. 8). The whole is then left for about 
40 hrs. before final stripping by which time the 
casting is almost cold. The casting strips per- 
fectly cleanly and very little fettling is required, 
thanks to the machined joints of the box. This will 
be obvious from Figs. 9 and 10. The job weighs 
3+ tons and is kept within very close tolerances to 
this figure. 

It may seem to some that the initial cost of 
the plant would be very high, but no matter in what 
manner the job was tackled, plant of this nature 
could never be made cheaply and the extra cost to 
make it really first class was well worth the expen- 
diture of time and money. When the Author left 
the firm, and over 2,000 ingot moulds had been 
made, the only renewal was a few retaining plates 
for the core-bar; the rest of the plant was almost as 
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good as new. This fact, together with the low 
scrap, brings the final cost very low indeed. It was 
calculated that if the plant would stand up to 3,000 
castings the cost would work out somewhere in the 
region of 2d. per cwt. which is considered very 
reasonable. ‘ 
Crucial Test 

What of the life of the mould at the steel works? 
This, the crucial test of all ingot moulds, must be 
judged with leniency so far as the Indian product 
is concerned. It emust be remembereg that the 
steelworks was a completely new industry to the 
countryside. There was no supply of trained labour 
and every man on the plant had to be taught his 
job from scratch. How vast a job this was and the 
difficulties involved will be left to the imagination. 
It is reasonable to suppose, therefore, that the ingot 
mould came in for some very rough handling at 
times. This fact combined with lack of hematite 
iron made the founders scale down their hopes a 
lot. Nevertheless, it was guaranteed that the 
moulds would give a life of 50 casts minimum. In 
point of fact the average life was 66.23 casts. This 
figure took into account failures for any fault 
whatever, whether it originated in the foundry or 
not. If only the foundry scrap had been counted 
against the foundry, the average life would have 
been very much greater. There was one mould 
which gave a life of 150, so it must have been either 
a freak or received some very careful treatment. 

Acknowledgments are made:to Mr. Handley and 
Mr. Waller, both members of the Institute of British 
Foundrymen (South African Branch) who helped in 
taking the photographs reproduced with this Paper. 





March Steel Output 


Steel output in March—the first full month of 
State control of the industry—was at an annual 
rate of 16,546,000 tons, compared with 16,952,000 
tons in February and 17,147,000 tons in March of 
last year. Last month, of course, included the 
Easter holiday period, whereas Easter last year was 
in April. . 

The fall in pig-iron production was less pro- 
nounced. The annual rate in March of 9,572,000 
tons compared with 9,687,000 tons in February and 
9,696,000 tons in March, 1950. 

Latest steel and pig-iron output figures (in tons) 
compare as follow with earlier returns : — 





| ae | Steel ingots and 
Pig-iron. pres Fone 
| Weekly sAnnual | Weekly | Annual 
average. rate. average. rate. 
1951—January .. 183,100 9,520,000 305,900 15,907,000 
February | 186,300 9,687,000 | 326,000 , 16,952,000 
March ..| 184,100 9,572,000 318,200 | 16,546,000 
Ist qtr. ..| 184,400 | 9,587,000 315,900 16,425,000 
1950—January .. 187,400 9,742,000 305,300 15,873,000 
February | 184,400 9,588,000 325,000 16,898,000 
March se 186,500 | 9,696,000 329,800 17,147,000 
Ist qtr. ../ 186,100 | 9.677.000 207,030 17,696,000 





International Foundry Congress 

The International Foundry Congress will be held this 
year in Brussels, September 10-14, and applications to 
attend should be sent to the General Secretary, Inter- 
national Foundry Congress, c/o Fabrimetal, 17, Rue des 
Drapiers, Brussels, Belgium. 
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Moulding and Casting in Schools’ 


The inclusion of technical subjects such as wood- 
work and metalwork in secondary schools is amply 
justified by their high educational values and by 
the strength of their appeal to boys. The Council 
of Ironfoundry Associations has already stated a 
case to the Ministry of Education why school- 
masters should be encouraged to include simple 
moulding and casting in the metalworking crafts 
taught in their schools. The Ministry’s reply has 
been that the headmasters are given a free hand in 
choosing the subjects of their syllabus, but it was 
agreed that moulding and casting work allowed the 
boy to apply in a practical manner many of the 
subjects taught to him in the classrooms. 

It seems, therefore, that if the ironfoundry in- 
dustry wants to see moulding taught in more of the 
secondary schools, ironfounders themselves must 
take steps to interest the teaching world in the sub- 
ject. This is being done successfully in some dis- 
tricts. Individual companies have talked to head- 
masters, instruction has been introduced, and the 
local foundry ha$ sometimes acted as patron by 
supplying prepared sand, and lending simple equip- 
ment. The chairman of the Development Panel 
recently said that while ironfounders often seek 
to interest the boys, they very often leave the 
teachers out in the cold. This is an unfortunate 
mistake. Member-firms may already be aware that 
at least one County Council Education Committee 
has appointed a practical foundryman as a lecturer 
and demonstrator of foundrywork for the Com- 
mittee’s courses to teachers. This is an arrange- 
ment which could be emulated in all other counties 
where there is any appreciable number of ironfoun- 
dries. The initiative lies with the foindries, and the 
secretary of the C.F.A. will be pleased to supply 
more information about the nature of this appoint- 
ment if any member-firm or association wishes to 
follow up the idea. 


Some Scottish Recommendations 


The Scottish Education Department has recently 
prepared a booklet on “Technical Subjects in 
Secondary Schools” (H.M. Stationery Office, price 
Is. 9d. net), which includes an excellent general 
survey of the place of technical subjects in secon- 
dary education, and outlines five-year courses in 
craftwork, technical drawing and applied mechanics. 
The Department recommends the inclusion of some 
simple moulding in the work of the third and sub- 
sequent years in craftwork because “ moulding is a 
basic and very important branch of metalwork and 
has considerable educational value. The equipment 
need not be elaborate or take up much room. One 
moulding bench large enough to accommodate two 
boys at a time will be adequate. The metals and 
alloys used should have a low melting point; they 
can then be melted easily in a plumber’s lead pot 


_ From Industrial Management Bulletin No. 59, issued by 
the Council of Ironfoundry Associations. , 





over a gas ring or forge fire. Alloys such as are 
used for die casting have a low melting point and 
are very good for the purpose, as they solidify with 
a clean, hard surface capable of being machined. 
Aluminium, which has a higher melting point, is 
very suitable also and has a high shrinkage value. 
Sand may be obtained from the nearest foundry.” 

“Pupils should be trained to appreciate the value 
of improvising equipment. Metalwork, in par- 
ticular, offers ample scope for this. Cores can be 
baked on a sheet-metal plate heated by a soldering 
stove or gas ring or, preferably (since they should 
be heated as uniformly as possible) they can be 
baked in an oven made from an old tin can. Such 
improvisation adds flexibility to the course and also 
reminds pupils that many operations can be carried 
out successfully without elaborate or extensive 
equipment.” 

The course proposed by the Department suggests 
the making of a casting from a simple pattern in 
the third year, and in the fourth and fifth years the 
making of castings from shell and split patterns 
and castings involving the use of cores. An appen- 
dix to the memorandum gives some notes on mould- 
ing which are reproduced in full below. These 
notes may suggest useful techniques for the iron- 
founder who has already met snags in trying to 
demonstrate the actual casting operation in class- 
room or lecture hall. 


Notes on Moulding 


To teachers who have a special interest in the 
craft of moulding, castings in wax will have great 
appeal because of the use that can be made of them 
for demonstrating the right and wrong methods of 
running a mould, the common faults associated with 
shrinkage and contraction and the feeding tech- 
niques for eliminating them. Wax is easily cut and 
it is possible to see what has happened inside the 
casting. A shrinkage cavity can be made visible or, 
if wax of a different colour from the parent wax 
has been fed into it, the pupils can see where there 
would have been a hole. (Ordinary lamp black is 
a good dye for wax.) Wax consisting of 70 per cent. 
of paraffin wax and 30 per cent. of stearic acid is 
very suitable and has about the same shrinkage 
value as steel. The best casting temperature is 
68 deg. C., which means that venting problems do 
not arise. The moulds may be of plaster of Paris 
or of metal, preferably the latter, and preferably 
aluminium because of its high specific heat. 

One difficulty in demonstrating with wax is the 
slow speed of solidification, but if the sections used 
are not more than } in. thick and the mould is of 
aluminium, solidification can be complete and the 
casting taken out of the mould within the normal 
period of attendance in the workshop. If a mould 
is made with plate glass replacing the aluminium on 
one face, the pupils can watch the freezing process; 
they will see the growth of the crystals and the 


F 








418 


Moulding and Casting in Schools 


freezing of the various sections in the order of their 
thickness, and they may also see the formation of a 
shrinkage cavity. The pouring of a cored casting 
should present no difficulty. The fact that a tube 
of glass or other impermeable material is used for 
the core emphasises that the core and the mould 
are quite separate. 

The making of a mould and casting offers many 
opportunities for showing pupils the unnecessary 
work that they and others often give themselves and 
how this can increase substantially the time required 
to make an article. The fact that one person com- 
pletes a job or task in less time than, another does 
not necessarily mean that he has worked harder; the 
difference may be wholly or partly due to the elimi- 
nation of needless work. An economy of effort is 
usually an economy of time. 


Blast-furnace Research among O.E.E.C. 
Countries to be Pooled 


For the first time, several countries of Western 
Europe will share both the expense and the results 
of setting up large experimental industrial units for 
research on a new process for pig-iron production. 
As a result of the initiative taken by the Council of 
the Organisation for European Economic Co-opera- 
tion, interested countries will undertake, on a co- 
operative basis, the operation of two new blast 
furnaces, at Liége in Belgium and Oberhausen in 
Germany, respectively. 

The general technical direction of the trials at 
the new blast furnaces will be undertaken by a 
Governing Board comprising representatives of all 
contracting countries. Similarly, the administrative 
and financial management will be undertaken by 
international managing bodies. 

The new blast furnaces will be of the low-shaft 
type, employing a tonnage oxygen blast in the 
manufacture of pig-iron, for example from low- 
grade or powdery ores, from ores of high sulphur 
content—yielding sulphur-free pig-iron—using small 
coke and mechanically weak coke, raw coal, or 
lignite. 

Work on this project has been carried out by a 
special body set up, by the O.E.E.C. during last year; 
the setting up of the furnaces was recommended 
by the recently-constituted O.E.E.C. committee for 
scientific and technical matters. 

Austria, Belgium, France, Germany, Greece, 
Italy and the Netherlands have already indicated 
their intention to join in the scheme, and it is hoped 
that other member countries will also take part. 
The United Kingdom, without at the moment enter- 
ing into the scheme as a contracting party, will 
make a financial contribution as a goodwill gesture. 
Luxemburg and Canada are also considering con- 
tributing to the scheme. 





_ POWER CUTS during the winter months cost between 
£8;000,000 and £10,000,000 in industrial production, 
some of it in dollar goods, according to the Minister 
of Fuel and Power. 
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Ten-ton Ingot Moulds 


Mr, A. Jackson, in a long article on ingot moulds in 
the Journal of the Iron and Steel Institute, states in his 
conclusions that the introduction of the taper-top 
mould, designed to overcome certain types of failure 
in the open-top mould, resulted in a decrease in mould 
consumption from 17.5 to 14.6 lb. per ton. Similarly, 
a new and heavier design of bottom plate produced a 
rather striking fall in bottom-plate consumption from 
15.1 to 4.0 lb. per ton. 

Using taper-top moulds at a temperature of about 
50 deg. C., and with other conditions as uniform as 
practicable, decreasing the tap-to-strip time from 127 
to 44 min. decreased the mould consumption, with the 
usual method of failure, from. 18.2 to 9.6 lb. per ton. 
If the moulds were allowed to cool for at least 36 hr. 
between heats, being used each time at atmospheric 
temperature, their life was reduced by about 10 per 
cent. with both long and short tap-to-strip times. 
Moulds with the long tap-to-strip time required about 
45 per cent. longer cooling time than those with the 
short, to fall to the same temperature (about 50 deg. 
C.); it is obvious that a constant tap-to-tap period for 
re-use does not mean constancy of operational condi- 
tions in practice. 


Causes of Failure 


Basically, in all tests, failure was normally caused 
by a horizontal crack on the broad side of the mould, 
frequently accompanied by a vertical crack growing 
downwards from the centre. but there was a funda- 
mental difference in the type of crazing that developed 
With the long tap-to-strip times, the crazy pattern was 
of small mesh and the markings were depressions. 
Rapid stripping, however, produced a very coarse mesh 
of projections, each subdivided by a fine crack. From 
some part of this pattern major failure started. 

A few moulds failed prematurely owing to vertical 
cracks on the narrow side, and it is tentatively sug- 
gested that this type of failure has its origin outside the 
sphere of the user. 


Other Factors 


Neither order of teeming nor chemical composition 
within the limits shown, appear to have any important 
effect on mould life. There are indications that, had 
both sides of the first mould of each heat been “ cold,” 


then life would have been increased with rapid 
stripping. 
The defective specimens produced in the plate 


mills from these trial casts were segregated from the 
general run and analysed in an endeavour to relate 
their number to mould life. For comparison they were 
placed into groups representing each quarter of the 
normal life. Examination of the figures failed to show 
any increase in the number of defective specimens 
with increasing mould life. 

In the past it has been suggested frequently that 
it is necessary to scrap moulds because their worn 
inner surfaces produced ‘increased numbers of 
defective -steel specimens, and this was a reason for 
short mould lives. The figures shown here indicate 
that mould life by itself does not give a comparative 
indication of the state of the inside surface, e.g., a 
mould which has a long tap-to-strip time with a life 
of 100 will have a much worse inner surface after 70 
lives than a rapidly stripped mould after 120 lives. 





THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, 
is to take over a former Ministry of Supply depot at 
West Chirton, North Shields, and convert it into a 
factory for making aero accessories. 
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Intricate Castings from a Durable Loam 


Mould’ 


By J. Currie 


Durable loam moulds are those which can be used over and over again, some minor repairs and 


patching being all that is required for each succeeding cast. 


The first part of this Paper, printed last 


week, described the preliminaries to the moulding of a large evaporator body weighing nearly 7 tons 
and gave details of the foundry construction of the mould up to the building of the top section. 
This second part carries the job to completion, giving information as to drying, assembly and pouring. 
Finally, there is a section on the treatment of the mould preparatory to its re-use. 


(Continued from page 388.) 


Method of Binding Sections Together 

As each part of the mould was built up, cast-iron 
packing pieces were wedged into the 1 to 1} in. 
space left between the bolting lugs of the three 
sections of the lifting plates and building rings. 
Commencing with the three sections of the first 
building ring, a cast-iron fishplate, of sufficient 
length to include the lug of the plate section directly 
underneath, was hung vertically from each of the 
six lugs. . 

A mild-steel bolt 18 in. long by 1 in. dia. was 
then passed horizontally through the slotted holes 
in each pair of fishplates to fasten the sections 
together. The fishplates, 10 in. long, including a 
| in. deep toe at one end, were 6 in. broad by 1 in. 
thick, having a thicker central part 4 in. by 34 in. 
by 1 in. surrounding the slotted central hole. Alto- 
gether 42 fishplates and 21 bolts were required to 
fasten the three vertical sections together. 


Preparing the Top Plate 

A start was now made toward the building of 
the 5 ft. 74 in. dia. lightening core on the top plate, 
this plate being first set level on stools above the 
spindle seat at floor level. A 2} in. dia. spindle 
was then fitted and the spindle arm and sweep set, 
after which measurements were taken for the 
gratings required to carry the loam and brick- 
work. Those were then marked off and cast, with 
dabbers and lifters of suitable length, in an open- 
sand mould. 

Since it was intended that this part of the mould 
be also used again, the two 83-in. deep parts of the 
lightening core were made so that they could be 





“A Paper read before the Scottish branch of the Institute 
of British Foundrymen. The Author is in charge of the 
Cathcart foundries of G. & J. Weir, Limited. 











FIG. 14.—Section through Top Plate showing the 
position of Gratings. 





detached before the top plate was lifted off, after 
the job was cast. The loose parts were afterwards 
recovered and placed back in position on the top 
plate. The part section view of the completed 
plate, shown in Fig. 14, illustrates the position of 
the gratings; the circular grating (a) supporting 
the central portion, including that part forming the 
vapour outlet (E), blown-down (F), and the cleaning 
door (g). The grating shown at (b) for easy handling 
was cast in four parts and carried the loam on the 
joint and top-flange face, while two gratings as (c) 
supported the deep parts of the lightening core 
(D-D). 

Fig. 15 shows the top plate finished ready for the 
stove, this preliminary drying at 400 to 450 deg. F. 
(205 to 230 deg. C.) for 12 hrs. was necessary to 
stiffen the loam before the next operation. All the 
lifters from the gratings which appeared through 
certain of the holes in the top plate were toggled up 
before it was taken to the stove. Seven risers were 
taken from the top flange, measuring 34 in. dia. at 
the root and widening out sharply to 6 in. dia. at 
the top, also two risers 2 in. dia. were taken from 
the vapour outlet and cleaning door respectively. 


Location Marks 


To locate the top plate correctly and have its bolt- 
ing lugs directly over the lugs on the bottom plate. 
four location marks were made on it. Those marks 
were made in the usual manner by first drawing 





Fic. 15.—Top Plate with Lightening Core Built-up. 











Fic. 16.—Top or Fourth Joint and Top Part finished 
ready for next Operation. 


a large circle on the joint face, taking a centre 
between the main turnover lugs and using the size- 
stick as a straight edge, marking a diameter from 
this centre. The other diameter was marked off 
by using trammels on the circle. Two marks dia- 
metrically opposite each other were also marked off 
on the top joint of the moulds, other location marks 
being made on the outer wall of the vertical sections 
at the first, second and third horizontal joints. 


Finishing the Mould 


Preparation was now made for the finishing of 
the top section of the mould, the spindle and board 
being taken out and a platform rigged inside. All the 
loose-pattern parts were then drawn, those includ- 
ing the vapour outlet, blow-down and cleaning door 
parts. Fillets were cut where required, all cracks 
were filled up with loam, the whole roughed up, 
blacked and then finished (Fig. 16). 


Picking up the Top Section of the Mould 


The top plate was taken from the stove in which 
it had been placed the previous night, turned over 
and located in position on the mould. Hook bolts 





Fic. 17.—Top Part of the Mould removed for Core 
Placing. 
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Fic. 18.—Bottom Part of the Main Core. 


6 in. long by ¢ in. dia. were then passed through the 
holes left clear on the plate, hooked round the eye 
of the lifters, on the top section of the mould, then 
tightened up on fishplates placed across the holes. 

With the top section of the mould now attached 
to it, the plate was lifted up and placed on stools 
on the foundry floor. The two drawbacks, built on 
top of the steam box and main door print, were now 
lifted off and placed in a stove to dry, all the loose 
pattern parts being drawn, the whole dressed, blacked 
and finished ready for drying. Fig. 17 shows this 
part of the mould completed, the two inlets 24 in. 
by 1 in. leading from the downgates to the mould 
cavity, and also shows the method of binding the 
vertical sections together. 


Drying the Mould 


Since it was intended to dry this mould in situ. 
firebricks were built up on a light cast-iron plate. 
to form a box-shaped baffle 26 in. by 26 in. by 28 in. 
deep approximately, having a series of openings 
4} in. by 14 in. left between the bricks. The baffle 
was placed on 4 in. stocls at the centre of the main 
core-print on the bottom of the mould, the top 
plate, with the top part of the mould still attached, 


Fic. 19.—Dome Part of Main Core showing the 
Vapour Outlet Part built into position. 
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Fic. 20.—Main-door Core. 


then being lifted and located correctly to close the 
mould. 

Next, a 60 in. long by 9 in. bore mild-steel pipe was 
dropped through the 10 in. dia. central hole in the 
top plate, to hang suspended from a flange at one 
end of the pipe, the portable dryer being placed over 
the hole and set ready for firing. Careful control 
was maintained over the drying of the mould by 
rigging up a temperature recorder and inserting the 
thermocouple through a hole in the brickwork. The 
following cycle was found to give optimum results 
for both the dry sand and loam moulds:— 


24 hours at 450 deg. F. (230 deg. C.) 
24 » so» Joo Gee. FP. 
24 ., ~,, 600 deg. F. and finally, 
20 . + 700 deg. F. 
Total drying time=92 hours. 
This drying time was cut down considerably on 
subsequent loam moulds—30 hours being saved. 


Making the Cores 


Permanent beds were provided for the continuous 
production of main cores, swept up in loam, for 





Fic. 21.—Mould partly Cored-up. showing the position 
of Vapour-outlet Core. 
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Fic. 22.—Top Plate with the Top Part of the Mould 
attached ready for Trying on. 


evaporator bodies produced from dry-sand moulds. 
The cores for the loam mould were therefore in- 
cluded in this production cycle and permitted the 
mould and cores to be produced at the same time. 
The main core was built in two parts, the bottom 
part 5 ft. 74 in. in height and the top or dome part 
2 ft. 2 in—total height 7 ft. 94 in., including 4 in. 
for the print and 1 in. approximately for contrac- 
tion. Gratings were cast in open moulds for the 
two parts of this core, the main grating for the 
bottom part having three mild-steel lifters. 
Parting sand was dusted on one of the core beds, 
a layer of loam was spread on and the main grating 
for the bottom part bedded down, central to the 
4 in. spindle. The board was then set on the 
spindle arm to sweep the core to the required dia- 
meters. This core was built having a 9 in. wall, 
using soft brick, with an occasional loam brick built 
in to weaken the core against contraction. As the 
core was built up, a seat was swept for the internal 
ring 34 in. broad by 1 in. deep, situated 154 in. 
above the core bed, and for. the internal bracket 
6 in. broad at its centre by 14 in. deep, 26} in. 
above the core bed. 
A grating was made to carry the loam above this 
bracket, and a stiffener grating was included in the 
building just before the last row of bricks was put 





Fic. 23.—Top Part of the Mould closed and Top 
Plate removed. 
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Fic. 24.—Larger Mould being made ready for Casting. 
Note the Runner Box and Flow-off Riser. 


on. In Fig. 18 this core is shown fully built up, 
having a recess cut in the joint to retain the stamp- 
ing loam placed in it when the dome part was 
placed on during coring up. 

Fig. 19 gives a view of the dome part of the 
main core, which shows the bottom part of the 
vapour-outlet pattern in position. This core and 
the main door core (Fig. 20) were made entirely of 
loam brick. Four steel lifters } in. dia. were pro- 
vided for lifting the latter core to and from the 
drying stove and two lifters 1 in. dia. for lifting this 
core when it was turned on end. 

The end part of the grating was also used to give 
a balanced lift. A corebox and strickle was pro- 
vided for the vapour-outlet core, and this core, 
which was split at the 17 in. dia. part forming the 
opening at the top of the casting, was also made in 
loam. Coreboxes were provided for the other 
cores required, which were made in oil-sand in the 
usual manner. 


Coring-up and Closing 

At the start of the coring-up, two small cores were 
located in the lower part of the mould to form 
regulator and hinge brackets and these were fol- 
lowed by the steam-inlet branch core, set in its 
print and held firmly in position by four } in. chap- 
lets. The steam and drainbox cores were next 
located position and these cores were made 
secure by being tied back to the main building. All 
vents were made secure as the coring-up proceeded. 
Union screws-.on the three legs of a four-legged 
chain served to lift the bottom part of the main 
core from the stove carriage, and this core was now 
placed in its print in the bottom part of the mould, 
the vertical line on it being held true to the centre 
line on the mould. 

Careful levelling and centring of this core in 
the mould ensured that it could be located correctly 
at the first attempt, thus avoiding any breakage to 
either core or mould by repeat attempts. At this 
point, one end of a length of twin flex wire was 
uncovered and inserted into the mould cavity just 
under the position of the main-door core. The 
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other end was then connected to a simple lighting 
arrangement which was placed in full view. When 
pouring, the metal reaching this point completed the 
circuit and the light going on indicated that the 
metal had reached the required level to allow two 
dropgate plugs to be lifted. 

The main-door core was turned on end on a 
sand bed, and four union screws served to lift this 
core as required, plumb at the ends but slightly off 
plumb at the clip or front part. This core was now 
centred over its position in the mould and lowered 
to within 1 in. approximately of its seating, when it 
was pushed hard against the main core. Since it was 
off centre, the bottom part made contact with the 
main core first, and on touching the print, fell 
slightly forward at the top, to ensure a snug fit all 
round. 

Certain of the bricks around the back of the print 
for this core had been taken out, the space left 
serving as hand-holes through which the joint 
around the core was seamed up securely with loam. 
The rest of the space was left to allow the gases to 
escape to the atmosphere. 


Stamping-up 
Stamping loam was now put into the recess on 
the joint of the bottom part of the main core, and 
the dome part was then placed on, butting hard 
against the clip of the main-door core, the wall of the 
vapour outlet lining up with its counterpart 
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Fic. 25.—Mould ready for Casting. 
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Fic. 26.—One of the Top Sections stripped from the 
Casting. 


on the mould. When locating the coil-drain core in 
position on three } in. chaplets, the vent from it 
was taken through to the drain-box core, 14 in. 
chaplets being placed on top of the cores at that 
part and the drawback placed on, to hold them 
firmly in position. 

The drawback at the door was then located and 
both seamed up with loam. The four small cores 
located at the joint of the mould were meantime 
fixed in position, butting hard against the main core 
and those were followed by the vapour-outlet core. 
Located as shown in Fig. 21, this core was set on 
six 14 in. chaplets and held firmly in position with 
one 14 in. chaplet at each end of the side walls. 

As can be seen, the top section of the mould 
had previously been tried on, and after drying the 
loam stamp around the core-prints and the draw- 
backs, this part (Fig. 22) was finally positioned to 
the location marks. Eleven hook bolts, holding 
the top plate to the top section of the mould, were 
now loosened and taken out, the top plates were 
lifted off. and the 17-in. dia. loose part of the vapour- 
outlet core was fixed before placing on stools on the 
foundry floor. 

To complete the coring-up, two cores forming 
the blow-down and the cleaning door were now 
fixed in position, a loam stamp was placed on the 
vapour outlet core at the point where the 17 in. dia. 
part would meet it, and the plate then tried on to 
ascertain the metal thickness on top of the dome and 
other cores (Fig. 23). Chaplets were then placed 
where necessary before locating the top plate to 
close the mould. 


Final Preparations 

Six fishplates still remained, and these were hung 
vertically from the six lugs of the grating above the 
third joint to include, the six lugs of the building 
ring directly below this joint. A mild-steel bolt 
was then passed horizontally through the slotted 
holes of each pair of fishplates and tightened up 
to complete the binding of the vertical sections. 
Finally, ten 14 in. dia. mild-steel bolts 10 ft. long 
were placed in the bolting lugs of the top and 
bottom plates and tightened up to bind the hori- 
zontal sections together. 
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Runner Box 


A special plate, having prods 12 in. long around 
its outer edge, was cast 2 in. thick. This plate was 
shaped to accommodate the two downgates and 
dropgates, and provide for two pouring basins, 
having a connecting runner between. Cast-iron 
boxes 12 in. by 12 in. by 6 in. deep were bolted 
to the underside of the plate, central to each of the 
holes for the gates. These boxes raised the runner 
box above any obstruction on the top plate. Made 
up with bricks and loam and having been placed 
in a stove to dry, this runner box was now located. 
the gates on it extending through the box parts to 
line up with the gates on the mould, with a loam 
stamp between to seal the joint. 

_ Six risers from the top flange, and two central 
risers, were made up to 6 in. above the top plate. 
The remaining riser from the flange was allowed to 
flow off at 3 in. into a prepared bed. 

Fig. 24 shows one of the larger moulds being 
made ready to cast, both the runner box and the 
flow-off can be seen in this illustration. Fig. 25 
shows the prepared mould, with two binding bars. 
used as weights, placed at right angles to the 
runner box, also a mild-steel bloom placed parallel 
to it. Packing was placed from the centre of the 


top plate, and from the runner box to the binding 
bars, and wedged tight. 

The total weight placed on the top was 4 tons 
10 cwt. Two ladles were used to pour, one contain- 
ing 6 tons 10 cwt. and the other 2 tons 10 ewt. of 





Fic. 27.—One of the Mid-sections stripped from the 
Casting. P 












Fic. 28.—Setting of Inlets and Downgates by means of 
a Template. 


metal. The pouring temperatures recorded were 
1,280 deg. C. and 1,360 deg. C. respectively. The 
composition of the metal was:—TC, 3.30; Si, 1.75; 
Mn, 1.00; P, 0.20 per cent.; and S, 0.10 (max.). 


Pouring 


A plug was placed on each of the gates just 
before pouring was commenced, and pouring from 
the larger ladle, the basins were allowed to fill 
before the downgate plugs were removed. Allow- 
ing the larger ladle to do the bulk of the pouring, 
the hot metal from the smaller ladle was next poured 
into the other basin. When the metal within the 
mould’ made contact with the uncovered ends of the 
twin flex wire inserted under the main door core, 
the light flashed on to indicate that it was safe to 
remove the plugs from the dropgates. This was 
done and pouring continued until the metal began 
to overflow at the flow-off riser, when the runner 
box was allowed to empty itself. 

Approximately 8 tons 5 cwt. of metal was re- 
quired to cast and this left a safety margin of 
15 cwt. in the smaller ladle. Details of the casting 


lime were:—First plugs up after 20 sec.; second 





Fic. 29.—Re-assembly ; View of the Bottom Section 
below the Main-door Position. 
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plugs up after 55 sec.; cast up, 116 sec. 


é The actual 
running time was therefore :—116 — 20 


96 sec, 
Stripping the Casting 

Within two hours of pouring, the weights had 
been removed, all binding bolts slackened, and the 
gratings at the main door and dome parts broken. 
On the following day all the binding bolts, except 
a few at the mid-part of the mould, were removed 
and stacked away. The hook bolts holding the top 
sections of the mould and the loose parts of the 
lightening core to the top plate were taken off and 
the top plate eased up and placed on 3-in. packing 
pieces. 

Two days later, the work of stripping the casting 
commenced, the top plate was taken off, to be fol- 
lowed by the loose parts of the lightening core, 
Those were followed in turn by the top sections 
(Fig. 26) and then the mid section of the mould 





Fic. 30.—Re-assembling one of the Larger Evaporator 
Bodies. The First Part replaced in position was 
the Distance-piece which increased the Length 
between the First and Second Joints. 


(Fig. 27)—and finally the bottom sections were 
removed. The time taken by three labourers to 
strip the casting was 9 hours, this time comparing 
favourably with the knock-out of evaporator bodies 
of similar size, moulded in dry-sand. 


Re-assembly 


After the casting had been removed, the foun- 
dation was cleared of all facing loam still adher- 
ing to it, and the spindle-with the sweep still attached 
then fitted into the spindle seat. Fresh loam was ap- 
plied to the foundation and the sweep was rotated to 
again form the seats for the main core, bottom 
flange and first horizontal joints. Having marked 
off a diameter directly underneath and central with 
the main-door position (Fig. 28) a triangle tem- 
plate was set as shown to locate the downgates in 
correct position and from these the inlets gates 
were also located. The spindle and sweep for 
the foundation was now removed and was replaced 
by the spindle and main sweep for the vertical wall 
or cope. 
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What now followed was merely a repeat of the 
original operations, except that, whereas originally 
each section required to be located and built up, the 
completely built sections were now located, as 
shown in Fig. 29. Since external location marks 
are apt to be destroyed, it was found that the down- 
gate pipes, in conjunction with the main sweep, 
were the better media for locating the sections. 
Fig. 30 fully illustrates this in showing one of the 
distance pieces for the larger mould being located. 


Comparison of Moulding Time 
Loam and Dry-sand 


The true value of this particular method of 
moulding can hardly be assessed without a com- 
parison being made with other methods. In com- 
paring it with the time taken to produce a mould 
from a similar evaporator body pattern rammed in 
dry-sand, the time taken for the original mould was 
180 per cent. greater; the time for the second 
mould (re-assembled) was 53.2 per cent. greater; 
and the time for the third mould (re-assembled) 
was 12.44 per cent. greater. 

If the 30 hours saved in the drying of the re- 
assembled loam moulds is taken into consideration, 
then the time for the full operation compares 
favourably with the dry-sand mould. 

In conclusion, the Author desires to thank the 
directors and foundry management of G. & J. 
Weir, Limited, for permission to publish this Paper, 
also his colleagues and staff for help generously 
given. 


Restoration of Price Controls 


The Central Price Regulation Committee has now 
reviewed most of the price controls over consumer 
goods (other than food) which have been removed since 
1945. Announcing this in the House of Commons, Mr. 
Harold Wilson, President of the Board.of Trade, said 
that the committee had reported that, in general, price 
increases since decontrol had not been excessive having 
regard to rises in raw material prices and other costs. 

In the case of certain classes of goods, however, it 
had reached the conclusion, after consideration of all 
the circumstances, that it would be necessary in the 
near future to reintroduce price control either on a 
statutory or on a voluntary basis. He was now taking 
steps to give effect to the recommendations. 

Among the classes of goods in respect of which the 
committee had recommended that price control either 
on a statutory or on a voluntary basis should be intro- 
duced were:—Domestic hollow-ware made of alu- 
minium, copper, brass, plated and stainless steel; hard- 
ware and ironmongery (including cutlery, spoons and 
forks, brooms and brushes) and other articles not nor- 
mally fitted by trade craftsmen. 

Discussions were now taking place or would shortly 
commence with the trade concerned as to the most 
suitable form of control in each case. 


ing; while the serious effects of low permeability are 
avoided by limiting the thickness of the core or mould to 
about 4 in. 

The general conclusion is reached that urea- and 
phenol-formaldehyde resins, on account of their useful 
characteristics and especially of their versatility, can be 
expected to play an, increasingly large and important 
part in the foundry industry. 
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Synthetic Resins as Foundry Sand 
Binders 


Synthetic resins as foundry sand binders will be dis- 
cussed in a paper by Mr. P. G. Pentz on June 12 at a 
convention which is to be held concurrently with the 
British Plastics Exhibition at Olympia, London, from 
June 6 to 16, 1951. 

The convention is being organised by a committee on 
which are represented the British Plastics Federation, the 
Plastics Institute, the Polymer Group of the Society of 
the Chemical Industry and “ British Plastics,” which is 
sponsoring the whole exhibition and convention. 


The following is a synopsis of his lecture :— 

Thermosetting resins, especially phenol-, urea-, and 
melamine-formaldehyde resins, have recently come into 
large-scale use as binders for foundry core sands, and 
promise certain advantages in moulding sands also. The 
factors controlling the performance of these resins as 
corebinders are examined individually. These deter- 
minants include grain-shape and grain-size distribution 
in the sand itself; amount of clay present; moisture con- 
tent; type and proportion of cereal or similar green- 
bond agent; particular type of resin used; lubricant or 
release-agent employed; sand-mixing methods and equip- 
ment; ramming density and core-production process 
(whether by hand or by machines, such as blowers and 
extruders); method of hardening the cores (by acid cata- 
lysis at shop temperature, by di-electric heating, or in 
conventional ovens); design of the casting; and the type 
of metal cast. 

It is claimed that, by suitable choice of sand, green- 
bond agent, resin, moisture content and lubricant, to- 
gether with appropriate adjustment, in some cases, of 
baking conditions, resin-bonded sands can be produced 
with all the properties essential to satisfactory operation 
under normal foundry conditions, together with certain 
new and characteristic advantages. 

These advantages, some of which vary with the type 
of resin used, include better bench-life, faster baking (an 
average saving of 50 per cent. in baking time), lower 
fuel consumption, less core breakage, less gas evolution 
during casting, less smoke and fumes, easier knockout, 
improved casting finish and lower fettling costs. Details 
are given of resin-sand formulations that have been 
adopted for regular use in foundries producing ferrous 
and non-ferrous castings. 

The use of aqueous or alcoholic solutions of phenol- 
formaldehyde resins as core sprays, either alone or as 
media for refractory coatings, produces an extremely 
hard water-resistant shell or skin on the baked core. 
Advantages of this technique are improved casting 
finish and easier knockout, at lower costs; it is applicable 
in steel, grey and malleable iron, non-ferrous and even 
in light-alloy castings. 

The same resin spray technique is applied to synthetic 
sand moulds (or mould facings) in the green state. After 
air-drying, torch-drying, or preferably oven-drying the 
mould surface is improved, moisture resistance is in- 
creased, mould/metal reaction is minimized, veining is 
reduced or eliminated, and casting finish is improved. 
The formulation of special mould dressings based on 
synthetic resins and containing refractory materials or 
other desired ingredients is suggested as a logical deve- 
lopment. 

As an extreme case of the shell core or mould tech- 
nique, the “C” process is discussed. This process. 
which has not yet been adopted on a large scale, might 
revolutionise foundry sand technology. By using ex- 
tremely fine sand, advantages are obtained in smoothness 
of finish, excellence of definition and accuracy of cast- 


(Concluded at foot of column one) 
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Notes from the Branches 
Middlesbrough 

On March 9 an interesting lecture was given at a 
meeting of the Middlesbrough branch of the Institute 
of British Foundrymen by Mr. N. Croft of Lloyds 
(Burton), Limited, on the subject “ Producing Ductile 
Cast Iron.” There was an exceedingly good attendance 
and it was very evident that the subject chosen had 
aroused a great deal of interest. 

Mr. JOHNSON, branch president, introduced Mr. Croft, 
saying that most of the audience would realise that the 
lecturer was a recognised authority on ductile iron 
and that his firm was one of the few who produced 
this kind of cast iron commercially. Mr. Croft gave 
an illuminating talk, the gist of which has already 
appeared in the technical Press. Some _ interesting 
theories about this new material were put forward 
and a description was given of many articles for which 
it was specially suited. The lecturer paid tribute to 
the refined pig-iron producers who by their co-operation 
had provided the type of raw material which was essen- 
tial to the production of this new cast iron. After much 
research and experiment these pig and refined irons 
were dag supplied with the required consistency. One 
of the most important factors for the production of 
this kind of iron was to have raw material of the correct 
analysis. Very stringent laboratory tests, too, were 
responsible for a good finished product. 

After the lecture, the president asked Mr. Croft what 
the respective costs of ductile cast iron and steel were. 
Mr. CrorT said that the cost of melting was approxi- 
mately the same but the savings were made on moulding 
and fettling. The subsequent saving by the consumer 
on machining, due to the closer casting tolerances, was 
quite appreciable. Answering a question as to the 
use of scrap, Mr. Croft said that returned scrap was 
used but no outside scrap was brought in for the pro- 
duction of this type of iron as it raised too many 
difficulties in composition. He also said a separate 
cupola was desirable but not essential, provided that 
the producers ensured efficient control. 

In proposing a vote of thanks, Mr. SMITHSON said 
that Mr. Croft’s lecture had been exceedingly enjoyable 
except, possibly, for steel founders. He said that the 
lecturer’s firm was one of the few foundries in the 
country to put the production of this iron on a com- 
mercial basis, and the branch was extremely grateful 
that he had been able to come North and give the full 
story. He felt that there would now be many Tees-side 
firms who would be experimenting with ductile cast 
iron. 





Light Castings Scrap 

Shortage of cast iron at the moment has reached 
a very acute stage. Scarcity is widespread and Scottish 
merchants have been receiving urgent requests from 
consumers in the ‘North of England. Stocks are so 
low that some curtailment of activity in certain branches 
of the light iron castings industry appears inevitable 
within the immediate future. Supplies of such products 
as rainwater pipes, grates, and other items used in the 
construction of houses are being affected, and a 
shortage of some of these, with an adverse Tesult on 
building programmes, is not inconceivable. The situa- 
tion has materially worsened during the past two weeks, 
and at least one firm in the Falkirk district, making a 
special type of fireplace, has been held up at times 
for raw materials. 





MR. RICHARD H.. Morris, editor of the Chicago 
monthly “ Plant Engineering,” is to address the annual 
conference of the Incorporated Plant Engineers to be 
held at Buxton on May 2? to 24. 
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Increases of Capital 


The following companies are among those which have 
recently announced details of capital increases : — 


BRITISH TINNING, GALVANIZING & CASTING COM. 
PANY, LIMITED, Sheffield, a by £2,400, in £1 shares, 


beyond me registered | capital of 

DODD COMPANY LIMITED, Man- 
Pn ng R...-: = ee in £1 ordinary shares, beyond 
the registered capital of £9, 

H. B. EDWARDS & COMPANY, LIMITED, iron, steel, 
bronze merchants, etc., of Sout hport, increased by £4,000, 
in £1 ordinary shares, popend A registered capital of £1,000 

GWELO MANUFACTURING COMP LIMI ITED, 


precision me -., etc., 7 g (Middx), increased by 
7 or in £1 ordimary shares, beyond the registered capital 


100. 

HARDY MARTIN (CONSTRUCTIONS), LIMITED, con- 
structional engineers, etc., of Kettering, increased by ‘£3,000, 
in £1 ordinary shares, beyond the registered capital of £2,000. 

JOHN INSHAW, LIMITED, manufacturers of tubes, pipes, 
etc., of Foe ow whl near Glasgow, increased by £17,100, in 
£1 ordinary shares, beyond the registered capital of £35,000. 

MAYER, NEWMAN & COMPANY, LIMITED, scrap iron 
and metal merchants, etc., of London, W.C.2, increased by 
£10,000, in £1 “A” ordinary shares, beyond the registered 
capital of £10,000. 

MARSDEN & SHIERS, LIMITED, engineers, etc., of 
London, 9.W.1, increased iby, = in #1 ordinary shares, 
beyond the CTION “Di comet £600. 

DESIGNS (READING), LIMITED, indus- 
trial po es on designers, etc., increased by £1,000, in £1 
6 per aa = preference shares, beyond the registered 
— al o 

EDHEUGH IRON & STEEL COMPANY (1936), LIMITED, 
Gatechead (Co. Durham), increased by £15,000, in 50,050 
preference and ae a shares of £1 each, beyond the 


f £60, 
ra (BASINGSTOKE), LIMITED, engineers and 
agricultural implement makers, etc., imcreased by £10,000, in 
£1 redeemable preference shares, beyond the registered capital 


STONE & COMPANY ame pa mm LIMITED, 
em , general Py etc., of Deptford, London, 
8.E.14, increased b; Poo in £1 ordinary shares, beyond 


the registered capi f of £100. 

J. TONE COMPANY (CHARLTON), LIMITED, 
mechanical, general engineers, etc., of Charlton, London, 
S.E.7, increased by 4 - +. £1 ordinary shares, beyond 
the VT — of 

TANDARD ENGINEERING COMPANY, EIMITED, 
Leicester, increased by — in £1 ordinary shares, beyond 
the registered capital of £140,000. 

THOMAS HOLT, LIMITED. mechanical engimeers, etc., of 
Whitworth, Rochdale. increased by £43,500, in » ordinary 
shares of £5, beyond the registered capital of £106,500. 

WOMERSLEY % BROADBENT, LIMITED (formerly C. H. 
Broughton (1934), Limited), ironfounders, etc., of Brighouse 
(Yorks.), increased by £39,000, in £1 ordinary " shares, beyond 
the registered capital of £1,000 
facturers, etc., Horbury Jenttion, near Wakefield, increased 
by £50,000, in 49,152 “A” ordinary and 848 shares of £1 each, 
beyond the registered capital of £100,000. 





Contracts Open 


The dates given are the latest on which tenders will be 
accepted. addresses are those from which forms of tender 
may be obtained. Details of tenders with the reference B.P.D. 

or C.R.E. can be obtained from the Commercial Relations and 
Ezports Department, peers of Trade, Thames House North, 
Millbank, London, §.W.1. 


CAISTOR, May 4—Contract 8—Supplying and laying about 
11 miles of 6 in., 4 in., and . in, as spun-iron mains, for the 
Rural District Council. aiste, chartered civil 
engineer, 4, Queen Square, aa x (Deposit, £3 3s.) 

I N, ., April 30—Supplying and erecting wrought- 
iron railings, for the Acton Borough — The Borough 
Beginett, own Hall, Acton, London, 

DEO, May 16—10 generating ae for the Usinas 
Electricas ; Telefonos del Estado. Room 1073 (CRE (IB) 


57452/51). 

PONTYPRIDD, May 7—Provision and laying of about 1,100 
yds. of 6 in. dia. cast-iron pipes, for the Mid-Glamorgan 
Water Board. The Mid-Glamorgan Water Board Offices, 
Wyndham Street, Bridgend. (Deposit, £2 2s.) 

SKIPTON, A April 23—Supply and erection of approx. 330 yds. 
of single line wrought-iron tubing fencing; gates, etc., for 
the Urban District Council. Mr. K. B. Robinson, engineer 
and surveyor, Town Hall, Skipton. 

STOKE-ON-TRENT, May 2—Approx. 196 yds. of wro 


iron fencing, 6 ft. 6 in. high., for the City Council. The UB 
Stoke-on-Trent. 


Engineer and 


Surveyor, 
(Deposit, £1.) 


Town Hall, 
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Scientific Instruments and Apparatus 


Physical Society Exhibits of particular 


THE PHYSICAL SOCIETY’S 35th annual exhibition 
of scientific instruments and apparatus held at 
imperial College, London, last week and the sixth 
to be held since the war, comes at a time when 
both national and international interest is increas- 
ingly focused on scientific instruments and instru- 
mentation. A wide selection of instruments was on 
show. While the emphasis was on tools for physical 
research, the field covered by the exhibits was 
diverse, and the versatility of many instruments in 
solving engineering, physical, chemical and metal- 
lurgical problems was clearly demonstrated. The 
recent trend towards the greater use of electronic 
methods was maintained, but a noticeable feature 
this year was the full collaboration between produc- 
tion engineers and instrument designers to ensure 
the most speedy and economic production of equip- 


ment. The exhibition was opened by Professor L. 
Bates, D.Sc., F.R.S., president of the Physical 
Society. 


Continuous Measurement 


Three out of the four exhibits shown by the 
British Iron and Steel Research Association reflected 
the steel industry’s increasing interest in continuous 
measurement of variables in industrial processes. 
The fourth was of more fundamental interest. Two 
of these exhibits are mentioned below : — 


Continuous temperature measurement in steel- 
making —A thermocouple in its protective alumina 
and silica sheath was shown, which had made poss- 
ible continuous records of the temperature of steel in 
a side-blown converter. The thermocouple used 
(Fig. 1) was of the normal platinum/platinum-13 
per cent. rhodium type, protected by a composite 
refractory sheath consisting of an outer fused silica 
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\ Both 
Fic. 1—Continuous Temperature Measurement in 
Steelmaking, showing the Thermocouple Arrange- 
ment on the Left, and Sections showing the Position 
of the Thermocouple:in a Steel Bath (a) Vertical, 
and (b). Plan. 
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sheath (7 in. by 4 in. by ~ in.) into which was in- 
serted a recrystallised alumina sheath (6 in. by 4 in. 
by 3 in). The intervening space was packed with 
dry alumina cement and the whole sealed with a 
refractory fire-clay cement, “Sairset.” The two 
thermocouple wires were kept separate by insertion 
in a twin-bore alumina insulator, itself inserted 
into the inner sheath and embedded in position with 
dry alumina cement. The refractory sheaths were 
mechanically supported and the heat was more 
readily conducted to the thermocouple by the dry 
refractory packing. During the lining of the vessel, 
the thermocouple was inserted about two-thirds of 
the way down the metal depth, and about 9 in. 
from the tuyeres. One installation gives read- 
ings throughout nine consecutive “blows” of 20 
minutes each, spread over a period of several hours. 


Measurement of flame emissivity—A method was 
demonstrated for deducing the mean flame tempera- 
ture and emissivity from three measurements— 
radiation from the flame, from the flame backed by 
a standard radiator, and from a standard source. 
This had been developed in connection with inter- 
national trials on heat transfer in progress at the 
Royal Dutch Steelworks, Ijmuiden. 


Thickness Measurement 

Several examples of the various techniques avail- 
able for measuring the thickness of materials or 
coatings were exhibited. A miniature layer-thick- 
ness meter was shown by Salford Electrical Instru- 
ments, Limited, which was a pocket-sized magnetic 
gauge for the measurement of non-ferrous layers 
or films on ferrous bases. An industrial beta-ray 
thickness or weight gauge was demonstrated by Bald- 
win Instrument Company, Limited, of Dartford, 
Kent. 
Radioactive thickness gauges were also featured 
by E. K. Cole, Limited, of London, and Electronic 
Instruments, Limited, of Richmond, Surrey, while 
the Armament Research Establishment of the 
Ministry of Supply showed a di-electric thiekness 
gauge. 
For thinner film measurement, the General 
Electric Company, Limited, exhibited an apparatus 
for the quick determination of metal films on insu- 
lating surfaces, e.g., the aluminium backing on a 
cathode-ray tube screen. The instrument was built 
around a thermionic oscillator, the frequency of 
which was determined partly by the presence of the 
metal film. 
A meter for measuring the thickness of enamel or 
non-conducting films on non-ferrous metal bases was 
shown by Nash & Thompson, Limited, Tolworth, 
Surrey. 


Pocket Spot Test for Metals 


The electrographic method of spot-testing metals 
was originated by Glazunov in 1929, and has since 
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been developed further by other workers. A very 
small sample of the metal was taken on to absorbent 
paper electrolytically, by making the sample the 
anode in a cell consisting of the sample, absorbent 
paper wetted with a suitable electrolyte and a 
counter electrode; a distinctive colour was developed 
on the absorbent paper by adding the appropriate 
reagent. On this subject, the apparatus demonstrated 
by Baird & Tatlock (London), Limited, was a new 
development, designed to be used for qualitative tests 
in the workshop or stores, and was complete in itself. 
A central spring-loader plunger acted as the 
counter electrode, while the outer stainless steel edge 
completed the circuit by connecting to the sample. 


Continuous Recording of Creep Strains 


The Royal Aircraft Establishment, of the 
Ministry of Supply (Farnborough, Hants.), demon- 
strated a resistance gauge for continuous automatic 
recording of creep strains. The device utilised a 
new method of measuring creep strains which was 
capable of being used at elevated temperatures up 
to, say, 900 deg. C. The usual form of creep exten- 
someter transmits the strain in the specimen 
through rigid arms to a measuring device outside 
the creep-test furnace. This measuring device is 
usually an optical lever, but in some cases elec- 
trical resistance or electromagnetic devices have 
been used. This type of extensometer suffers from 
the disadvantage that at high temperatures the rigid 
supporting arms themselves tend to creep. The equip- 
ment demonstrated overcame this difficulty by using 
wire-resistance strain gauges fixed between the ends 
of the specimen in the furnace. 


Portable Hardness Tester 


The “ Penetrascope,” produced by C. Tennant, 
Sons & Company, Limited, and shown at the exhi- 
bition, has been developed to fill the need for a 
portable hardness testing machine incorporating the 
136 deg. diamond indenter principle—well known 
as one of the most accurate methods for testing the 
hardness of metals. The instrument could be oper- 
ated in the vertical, horizontal or any other desired 
position and could always be taken to the specimen 
to be tested. 

The indenter was operated by a hydraulic thrust 
unit of high accuracy, the load applied being 
instantly variable by the turn of a hand-wheel. 
Neither outside power nor changing of weights was 
necessary as the load application hand-wheel was 
operated by finger control. The indentation in the 
metal being tested was seen through an illuminated 
microscope and the width across the diagonals of 
the indentation was measured. 


Micro Abrasion Tester 
A micro abrasion and friction tester, demon- 
strated by Industrial Distributors (Sales), Limited, 
has been designed to investigate (i) abrasion resist- 
ance of hard and brittle materials, (ii) properties of 
abrasives, (iii) influence of lubricants, (iv) friction 
between the abrading wheel and surfaces. The main 
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parts of the apparatus are a power-driven speed- 
controlled grinding wheel, an adjustable specimen 
holder and a loading arrangement. The specimen 
is fixed at one end of a balance arm, the other end 
of which carries the weight. The balance 
arm is pivoted in ball-bearing centres which are 
attached to a slide-system adjustable in three direc. 
tions perpendicular to each other. The grinding wheel 
is either a cast-iron disc with V-shaped periphery 
provided with diamond dust or a sintered carbide 
wheel into which diamond grain is sintered. 


French Government Research 

Contributions by three organisations from 
French Government research were featured at 
South Kensington. The Office National d’Etudes 
et de Recherches Aeronautiques showed, among 
other instruments, a gas analyser designed for 
measurement of the content of one of several gases 
in a mixture. Gases which could be determined in- 
cluded CO, CO., CH, and the majority of hydro- 
carbons. Its principle was based on the selective 
absorption in the infra-red of gases to be analysed. 

The Rogascope 31 also shown by the organisa- 
tion was an electromagnetic apparatus for the 
detection of cracks or variations in diameter of 
wire threads. 

The Centre National de la Recherche Scientifique 
exhibited various optical instruments, including 
phase-contrast oculars for fitting to microscopes 
having ordinary objectives, and an attachment for 
converting an ordinary microscope into a variable 
phase-contrast microscope. 

The Commissariat 4 Energie Atomique showed 
equipment associated with handling of radioactive 
material. : 

Fatigue Testing 

The Engineering Division of the National 
Physical Laboratory have designed and constructed 
a multiple unit fatigue testing machine for miniature 
test-pieces. This machine is capable of subjecting 
24 test-pieces simultaneously to any desired ranges 
of load within the limits 0 to 15 lb. tension. 


Examination of Worn Gear Teeth 

Distribution and occurrence of pitting on the 
surface of gear teeth and amount of tooth wear 
may be examined in greater detail than could be 
possible on the gears themselves by the use of a 
replica technique developed by the Parsons and 
Marine Engineering Turbine Research & Develop- 
ment Association. Pitting records prepared by the 
special technique have been analysed by counting 
the number of pits in a convenient length of tooth, 
or alternatively by measuring their areas. In addi- 
tion the amount of pitting up and down the tooth 
may be obtained. 

Accles & Pollock, Limited, showed a stainless 
steel tube, the smallest in the world, with an inside 
diameter of 0.0017 in. and an outside diameter of 
0.0005 in. The firm also exhibited samples of Bour- 
don coils, and tubing for medical work pyrometers, 
instrument pointers, high-pressure work and special 
light-gauge material for bellows. Composite and 
multibore tubing in varying sizes were also shown. 
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Industry and the Budget 


Initial Allowances to be suspended 


Raising of the distributed profits tax from 30 per cent. 
to 50 per cent. and the addition of 6d. to the income-tax 
rate were the main features of Mr. Gaitskell’s first 
sudget on April 10. He announced also the suspension 
next year of the 40 per cent. initial allowance for income- 
tax and profits-tax purposes on plant and machinery, 

There are some purchase tax changes affecting 
branches of the iron and steel industry. Raising of the 
tax on petrol and other light and heavy oils used as road 
fuels by 44d. per gallon will affect many industries. 

The Federation of British Industries, in a statement 
on April 11, said that industry recognised the need 
for savings to finance defence expenditure, but deplored 
the apparent failure of the Government to realise the 
contribution that should have come from the curtail- 


ment of other forms of Government expenditures. The . 


increase in income-tax and in the distributed profits 
tax would mean that the resources of industry would 
be further depleted at the very time when rising price 
levels called for increasing working capital. These 
measures could only operate to discourage capital deve- 
lopment designed to promote production efficiency, and 
further to lessen the attractiveness of risk-bearing capital, 
the provision of which was so essential to the long-term 
needs of industry. 

The National Union of Manufacturers said that the 
further burden proposéd by the increase of the standard 
rate of income-tax and in the profits tax on distributed 
profis were unwelcome additions to the already crip- 
pling load of taxation which industry had to bear. Parti- 
cularly vexatious was the proposal to suspend the initial 
allowances for depreciation of plant and machinery and 
buildings. 

Purchase tax on motor-cars is doubled. The Society 
of Motor Manufacturers and Traders says that while 
the immediate effect will be upon the home market, 
already cut to 80,000 cars for the whole of this year, 
doubling purchase tax will have an adverse effect on 
the export market, particularly for the more expensive 
cars, which must have an adequate home outlet if their 
cost overseas is not to be prohibitive. : 

Suspension of the 40 per cent. initial allowance for 
income-tax and profits tax purposes on plant and machi- 
nery, and of 10 per cent. on industrial buildings, mines, 
and oil wells, will have effect from April 6, 1952. Any 
additions to plant or industrial buildings up to April, 
1952, will rank for the initial allowance. After that 
there will not be the benefit of the 40 per cent. allow- 
ance for concerns on the normal preceding year basis. 

In the five years since 1945, the allowance in the 
first year has been 50 per cent., made up of the 40 per 
cent. and the 10 per cent. annual wear and tear allow- 
ance, with 10 per cent. annually thereafter. of the reduc- 
ing amount. In this way, plant could be said to have 
been approximately written down to or near its scrap 
value in about seven years. There will now be only the 
wear and tear allowance of 10 per cent., which is also 
calculated on the declining total, and which, in broad 
terms, requires about 20 years to reach scrap or near 
scrap value. 

Articles on which purchase tax has been doubled— 
from 334 per cent. to 663? per cent.—include, in addi- 
tion to motor-cars, certain gas and electricity domestic 
appliances, and radio and television sets. 

Articles now exempt from tax include:—Needles, 
base-metal pins (except hairpins), crochet hooks, and 
thimbles; steel wool, metal pot scourers; coal hods and 
coal scuttles, coal or cinder sieves and sifters, pedal- 
Operated sanitary bins; baths, wash tubs; kitchen scale 
and kitchen weighing machines. 
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Obituary 


Mr. JosePpH GREIG, who died recently at Hamilton, 
was a director and secretary of the Panther Iron & Steel 
Works which closed down in the early 1930's. 

Mr. CECIL FREDERICK FARRINGTON, proprietor of J. 
Arthur Farrington & Son, iron and steel stockholders, 
of Burslem, Stoke-on-Trent, has died at the age of 52. 

Mr. A. G. Wess, a director and secretary of the 
Bryan Donkin Company, Limited, plant engineers. 
etc., of Chesterfield, and secretary of British Furnaces, 
Limited, has died at the age of 65. 

Mrs. ALice Hunrer, mother of Sir Ellis Hunter, 
president of the British Iron and Steel Federation and 
chairman and managing director of Dorman, Long & 
Company, Limited, has died in her 91st year. 

Mr. Harry Davies, for 18 years a lecturer in non- 
ferrous metallurgy at Birmingham Technical College 
and vice-president of the Birmingham Metallurgical 
Society, died on April 9 after a long illness. He was 58. 

Mr. Ropert N. Swinney, formerly chairman of 
Swinney Bros., Limited, ironfounders, of Morpeth 
(Northumberland), who has died at the age of 85, 
retired in 1946 after 60 years’ association with the 
company. 

Mr. JOHN THOMAS BLACKETT, chairman and managing 
director of Blackett, Hutton & Company, Limited, steel- 
founders, of Guisborough (Yorks), who founded the 
company 50 years ago, has died at the age of 87. He 
was active with the company’s affairs until Christmas. 

THE DEATH has taken place at the age of 84 of Mr. 
William Key Billings, former alderman and Lord Mayor 
of Leicester, who from 1902 until his retirement carried 
on his father’s iron foundry, which he first entered 
when he left school. He was a member of Leicester 
City Council for over 30 years and Lord Mayor for 
1933-4. 

Mr. H. O. BENNIE, a former managing director of the 
Scottish Machine Tool Corporation, Limited, Glasgow, 
has died at the age of 86. He took over the firm of 
James Bennie & Company, at Polmadie, Glasgow, when 
he was 21, and later founded the firm of James Bennie 
& Sons, Limited, which, in 1937, joined with the Scot- 
tish Machine Tool Corporation, Limited. Mr. Bennie 
retired in 1949. He was a Whitworth scholar and 
studied at King’s College, London, and was well known 
in shipbuilding engineering circles. 

Mr. Epwarp HENRY WILLIAM COOKE, a director of 
Birmingham Small Arms Company, Limited, died 
suddenly on April 6. He was born in Birmingham 
in 1874 and entered the service of Birmingham Gas 
Department as a junior clerk, rising to the position 
of chief accountant in 1914. During the 1914-18 
war he organised the food rationing in the city and 
was awarded the M.B.E. for his services. In 1920 he 
became chief accountant with Méetropolitan-Vickers 
Electrical Company, Limited, and later was appointed 
comptroller of Associated Electrical Industries, Limited. 
Mr. Cooke joined the board of Birmingham Small Arms 
Company in 1937 and was appointed managing director 
of the Daimler Company, Limited, in the same year. 





Wills 


GreviinG, N. D., late of Babcock & Wilcox, Limited 
Wricat, Dr. Hi. R., chairman and managing director 
of Siemens Bros. & Compass. Limited, Caxton 
Electric Developments, Limited, and Siemens 
Electric Lamps & Supplies, Limited, a director of 
Submarine Cables, Limited, St. Helens Cable & 
Rubber Company, Limited, and associated with 
other companies, who had a number of inventions 
to his credit, including the electro-hydraulic 
system of ship steering a ps ie a 


£1,145 


£201,359 
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Raw Material Markets 


Iron and Steel 


Precariously the provision of basic iron for the melt- 
ing shops is maintained, but outputs of hematite and 
low- or medium-phosphorus iron are well below normal. 
Stocks of high-grade imported ores are rapidly disap- 
pearing and some of the blast furnaces are operating 
on slack blast. Inevitably, deliveries to the foundries 
have had to be curtailed, and consumers have to make 
up their furnace mixtures as best they can. Engineer- 
ing foundries are operating under the greatest difficulties, 
but common foundry iron supplies are by no means 
abundant, and blast-furnace men are under constant 
pressure to provide more material for the makers of light 
castings. Refined-iron makers have a_ substantial 
volume of orders in hand and are still providing small 
tonnages for export. 

There is certainly no improvement in the aggregate 
tonnages of steel semis supplied to the re-rolling mills. 
and, in fact, re-rollers entertain lively apprehensions of 
further deterioration. This, it would appear, must be 
the unavoidable consequence of a shrinkage in the pro- 
duction of steel ingots. Extra tonnages of Continental 
billets, sheet bars, and slabs seem to be unobtainable. 
European producers have only very small surpluses 
available for export and their quoted prices.are prohibi- 
tive. Hence it is a constant struggle for re-rollers to 
obtain sufficient material to keep the mills in operation. 
and all sorts of defective material and scrap are being 
used to eke out supplies. 

The mills are still uncertain as to how far the rearma- 
ment programme will affect them. The total make of 
steel is unlikely to be as great this year as last, and 
yet the collieries and other large consumers are needing 
more. It is hoped by many consumers that some form 
of priority scheme will be formulated. As it is, one 
order is as good as another. A priority scheme would 
cut out tonnage not being wanted for essential purposes. 

The amount of the tonnage of steel which will be re- 
leased for export is not likely to be very large, in view 
of the pressing demands for the home trade, and the 
gradually increasing requirements for rearmament. This 
is unfortunate, because there is plenty of foreign busi- 
ness to be obtained, and our prices are very competitive. 


Non-ferrous Metals 


There was a spectacular fall in the price of tin last 
week. While from time to time, against the uncertain 
background of international events, erratic movements 
must be anticipated, it looks very much as if tin has 
embarked upon a downward course. There is still 
plenty of room for a fall and no great surprise would 
be occasioned if the forward quotation fell below 
£1,000 during the coming weeks. Consumption in this 
country is well maintained at around 2,000 tons monthly, 
and there does not at present seem to be any reason 
to anticipate any falling off. 

Not unnaturally, consumers are covering their require- 
ments on a hand-to-mouth basis, and last week’s sharp 
setback will naturally make them more cautious still. 
Although the present tin quotation is now well below 

‘the peak of over £1,600 which was reached for the 
cash position, consumers are hardly likely to turn at 
all bullish about the prospect for this metal. On the 
contrary, they are likely to bear in mind the fact 
that during the first half of last year tin stood at 
around £600 per ton. It is reasonable to suppose that 
the amount of tin available for market operations has 
—* thus leading to a smaller premium for spot 
metal. 
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Official tin quotations on the London Metal Exchange 
were : — 


Cash—Thursday, £1,250 to £1,255; Friday, £1,165 to 
£1,170; Monday, £1,125 to £1,130; Tuesday. £1,125 to 
£1,135; Wednesday, £1,115 to £1,125. 


Three Months—Thursday, £1,200 to £1,210: Friday 
£1,135 to £1,140; Monday, £1,100 to £1,115: Tuesday, 
£1,115 to £1,120; Wednesday, £1,105 to £1,100, ~’ 


While it may reasonably be claimed that the price 
of tin is strongly influenced, if not actually fixed, by 
the scale of operations in London, this is not true of 
copper, lead, and zinc, which are based as to the 
sterling price on the U.S. internal quotations. Changes 
there must inevitably lead.to alterations in the schedule 
of Ministry of Supply prices in the United Kingdom, 
but we have recently seen that our quotations here 
can move up, even though no appreciation has taken 
place across the Atlantic. At present these three 
metals are cheaper in New York than anywhere else, 
and consumers in Britain must pay well over the USS, 
parity. Copper at £210 is equal to 264 cents, which 
compares with 244 cents domestic in America, while 
lead at £160 is the equivalent of 20 cents, which is 
well over the U.S. parity. The same applies to zinc. 
In regard to these two metals the Ministry of Supply 
is believed to have bought on the world market at 
prices over the New York figure and that doubtless 
accounts for the recent rise. 


Scholarships to Aid Productivity 


The cost of the 35 post-graduate scholarships which 
are to be awarded this year for the study of tech- 
nology and management at selected universities or 
technological institutes and in industrial undertakings in 
the United States will be met from funds provided by 
the American Economic Co-operation Administration. 
Announcing this last week, the Ministry of Education 
stated that the aim of the scholarships was to contribute 
to industrial productivity in this country. 


The awards, which will normally be tenable for a 
period of one year, will be open to students who hold 
good honours degrees in either pure science or tech- 
nology, who have had at least two years’ industrial 
experience, and who are-now working in industry or 
research associations or are teaching in universities or 
technical colleges. The scholarships will provide for 
tuition fees, books, and travelling expenses in the U.S.A, 
and suitable maintenance allowances. The cost of the 
return passage to the U.S.A. will be met from public 
funds. Successful candidates will be expected to cross 
the Atlantic early next September. 





Slower Rise in Industrial Output 


Compared with the opening months of last year, 
the rate of increase in industrial production slowed 
down appreciably in January and February last. 
The index number (1946=100) prepared by_ the 
Central Statistical Office is estimated provisionally at 
141 for January, 1951, compared with a revised figure 
of 139 for December, 1950. Figures for the corres- 
ponding months last year were 135 for January, 1950, 
and 131 for December, 1949. On the basis of informa- 
tion so far received the index for all industries for 
February, 1951, is expected to be 146-147. 


The provisional figure for January and the early 
estimate for February suggest that the rate of increase 
in these two months over a year earlier was about 5 
per cent. for all industries, compared with the increase 
of 84 per cent. in 1950 over 1949. 
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Current Prices of Iron, Steel, and Non-ferrous Metals 
(Delivered, unless otherwise stated) 


April 18, 1951 


PIG-IRON 

Foundry Iron.—No. 3 Iron, Cuass 2 :—Middlesbrough, 
£10 17s. 9d.; Birmingham, £10 13s. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent P, 
12 9s., delivered Birmingham. Staffordshire blast- 
‘tarnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 

P, up to 3 per cent. Si)—North Zone, {12 16s. 6d.; South 
Zone, £12 19s. 

Seoteh Iron.—No. 3 foundry, £12 7s. 9d., d/d Grange- 
mouth. : 

Cylinder and Refined Irons.—North Zone, £13 7s. 6d. ; 
South Zone, £13 10s. 

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£13 17s. 6d.; South Zone, £14. 

Cold Blast.—South Staffs, £16 10s. 6d. 

Hematite.—Si up to 2} per cent., S. & P. over 0.03 to 0.05 
per cent.:—N.-E. Coast and N.-W. Coast of England, 
£12 7s. 6d.; Scotland, £12 14s.; Sheffield, £13 2s. 6d.; 
Birmingham, {13 9s.; Wales (Welsh iron), £12 7s. 6d. 

Spiegeleisen.—20 per cent. Mn, £18 3s. 

Basie Pig-iron.—{10 19s. all districts. 


FERRO-ALLOYS 


(Per ton unless otherwise stated, delivered.) 

Ferro-silicon (6-ton lots).—40/55 per cent., {£37 165s., 
basis 45% Si, scale 14s. per unit; 70/84 per cent., £52, 
basis 75% Si, scale 14s. 6d. per unit. 

Ferro-vanadium.—50/60 per cent., 15s. per Ib. of V. 

Ferro-molybdenum.— 65/75 per cent., carbon-free, 8s. 9d. 
per lb. of Mo. 

Ferro-titanium.—20 /25 per cent., carbon-free, £167; ditto, 
copper free, £183. 

Ferro-tungsten.—80/85 per cent., 33s. 3d. per lb. of W. 

Paes Metal Powder.—98/99 per cent., 35s. 3d. per Ib. 

o 


Ferro-chrome (6-ton lots).—4/6 per cent C, £66, basis 60% 
Cr, scale 22s. per unit ; 6/8 per cent. C, £61, basis 60% Cr, 
scale 21s, per unit; max. 2 per cent. C, ls. 63d. per Ib. 
Cr; max. 1 per cent. C, ls. 7}d. per lb. Cr; max. 0.15 per 
eent. C ls. 8d. per lb. Cr; max. 0.10 per cent. C, 1s. 8}d. 
per Ib. Cr. 

Cobalt.—98/99 per cent., 17s. 6d. per lb. 

Metallic Chromium.—98/99 per cent., 5s. 9d. per Ib. 


Ferro-manganese (blast-furnace). — 78 per _ cent., 
£32 3s. 7d. 
Metallie Manganese.—96/98 per cent., carbon-free, 
£215 per ton. 


SEMI-FINISHED STEEL 

Re-rolling Billets, Blooms, and Slabs.—Basic: Soft, u.t., 
£17 48.; tested, up to 0.25 per cent. C (100-ton lots), 
£17 9s.; hard (0.42 to 0.60 per cent. C), £19 4s.; 
silico-manganese, {24 6s. 6d.; free-cutting, {20 9s. 
Sramuns Mantm Actp: Up to 0.25 per cent. C, £22 11s. 6d.; 
ease-hardening, {23 9s.; silico-manganese, £26 14s. 

Billets, Blooms, and Slabs for Forging aud Stamping.— 
Basic, soft, up to 0.25 per cent. C, £20 4s. ; basic, hard, 
over 0.41 up to 0.60 per cent. C, £21 9s.; acid, up to 
0.25 per cent. C, £23 9s. 


Sheet and Tinplatc Bars.—{17 6e. 6d. 


FINISHED STEEL 


Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
£21 3s. ; boiler plates (N.-E. Coast), £22 10s. 6d. ; chequer 
plates (N.-E. Coast), {£23 8s.; heavy joists, sections, 
and bars (angle basis), N.-E. Coast, £20 Is. 6d. 


Small Bars, Sheets, ete.—Rounds and squares, under 3 in., 
untested, £22 15s.; flats, 5 in. wide and under, £22 15s, ; 
hoop and strip, £23 10s.; black sheets, 17/20 g., £29 138; 
galvanised corrugated sheets, 17/20 g., £43 6s. 


Alloy Steel Bars.—1-in. dia. and up: Nickel, £37 19s. 3d,; 
nickel-chrome, {56 6s. ; nickel-chrome-molybdenum, £63 Is, 


Tinplates.—I.C. cokes, 20 x 14, per box, 42s. 74d., 
f.o.t. makers’ works. 


NON-FERROUS METALS 


Copper.—Electrolytic, £210; high-grade fire-refined, 
£209 10s.; fire-refined of not less than 99.7 per cent, 
£209; ditto, 99.2 per cent., £208 10s.; black hot-rolled 
wire rods, £219 12s. 6d. 


Tin.—Cash, £1,115 to £1,125; three months, £1,005 ta 
£1,100; settlement, £1,120. 


Zine.—G.0.B. (foreign) (duty paid), £160; ditte 
(domestic), £160 ; “Prime Western,” £160; electrolytic, 
£164 ; not less than 99.99 per cent., £166. 


Lead.—Good soft pig-lead (foreign) (duty paid), £160; 
ditto (Empire and domestic), £160 ; ‘* English,” £161 10s. 


Zine Sheets, ete.—Sheets, 10g. and thicker, all English 
destinations, £180; rolled zine (boiler plates), all 
English destinations, £178; zinc oxide (Red Seal), d/d 
buyers’ premises, £178. 

Other Metals.—Aluminium, ingots, £124; antimony, 
English, 99 per cent., £390; quicksilver, ex warehouse, 
£73 10s. to £74; nickel, £406. 


Brass.—Solid-drawn tubes, 213d. per lb.; rods, drawn, 
293d.; sheets to 10 w.g., 263d.; wire, 274d.; rolled metal,, 


254d. 


Copper Tubes, ete.—Solid-drawn tubes, 23}d. per Ib. 


wire, 226s. 6d. per cwt. basis; 20 s.w.g., 254s. per owt. 


Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/6),. 
BS 


— ; BS. 1400—LG3—1 (86/7/5/2), — 
1400—G1—1 (88/10/2), - 


(88/10/2), virgin quality, » per ton, delivered. 


Phosphor-bronze Ingots.—P.BI, —_— 
_ per ton. 


Phosphor Bronze.—Strip, 37d. perlb.; sheets to 10 w.g., 
394d. ; wire, 40$d.; rods, 363d.; tubes, 42d.; chill cast 


bars: solids, —, cored, —. (C. Cirurrorp & Sox, 
LIMITED.) 


Nickel Silver, ete.—Ingots for raising, 2s. 4}d. per Ib. (7%) 
to 3s. 34d. (30%); rolled metal, 3 in. 9 in. wide x 
056, 2s, 10}d. (7%) to 3s. 94d. (30%); to 12 in. wide x 
.058, 2s. 10$d. to 38. 93d.; to 25 in. wide x .056, 3s. O}d, 
to 3s. 113d. Spoon and fork metal, unsheared, 2s. 7}d. to 
3s. 6d. Wire, 10g., in coils, 38. 4d. (10%) to 4s. 33d 
(30%). Special quality turning rod, 10%, 3s. 3d.; 
15%, 3s. 73d.; 18%, 48. All prices are net. 
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